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The information in this manual has been compiled as a matter of records
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te arrive at o single editorial style.
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exceptions, represents operations as thoy are now carried out. It is
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This document consisbas of 117 pazes

and 5 figuros. loe & of 1o
copiese OSeries 1 o
706D UANUAL O GPLRATION
SAFETY RULLS
1le "Clinton Laboratories ~ Ganeral Safoty Rules" as adopted by the Contral

2e

Se

Ge

Teo

8e

Oe

10,

Safoty Cormithoe (1/27/44) arc in ellsct.

"Rulos and Procedures Concernins Radioactive Substances and Associated

Hazards" as aaontod by the Gontrol saleby Commitbtee (9/21/46) are in

affact, .

All additions or alterations to tho above safoty rules ars also in
effect.

708~D Operating Areas are the entire buiidiag, with exception of the
locker-room area and offices.

Protoctive clothing to be worn in the building consists of safety shoes
and coveralls. In warm woeather slacks and "% shirts may be used in-
stead of the coveralls. At the discretion of 708-D supcrvision, rubbers
arc to¢ be worn in the operating area. Thsse rubbers are not to be worn
into the locker=room, tollet, offices or outside tho buildinge

The olothing mentioned in (5) must never be worn into the Cafeteria, or
in eny area marked "KEEP OUT UITH COUTALINATLD LATIRIALS OR CLOTHING®.
Exceptions: Chemists nmay enter 706-C counting room.

Underclothing and socks will be provided. Personal property may be worn
insteads; howover, in case such persoaal property becomes contaminated,
it nust be sent to the plant laundry.

A1l visibtors must be esecorted through tho buildinze Protective clothing
will be made avnilable for the visitors and thc usc of samo will be
recomnmended by the escort if need arises. In case personal clothing
becomes contaminated, it must be sent to the plant laoundry at the
otmer's risk.

Anyone sotting off the "frislkers" alarms must go to the decontomination
rocn, pubt the contaminated clothing in bin provided and effect decontami-~
nation necessary wntil the "frisker”® will admit them to the locker ares.

Contaminated clothing must be removed as soon as contaminated is estabe-
lished. Clothing suspected of contamination nust be monitored at once.




SAFETY RULES | | —

Passe 2

11l. In the chanze rcoms, worn coveralls must not be put into the lockers
but must bo hung on the hooks outside each lockers At the ond of the
shift, the worn covorells must be deposited in the dirty laundry roonm.
fgsonny ownyao FREscRIPTION GLASSES OPERAT. wE AR A
18. BSafoty zlasses orﬂm arc to be wora throughout 't&m’gba#h%&gg
Sxeept—ir TP Ciget Ittt em—noot. EXCEPT AS ROUIBES [N Ry L & .3

13, Faco shields and rubber zloves are to be worn vhen handling corrosive
liquidSO .

140 Iands rmst be washed and counted before eating or leaving ths plant.

150 o food or boverage may be brought imto the building. Lunches may be
eatan only in approved lunch rooms and moy be kept only in approved
arcas in 706-A, 101, 102, 105, etc.

18. All sensitivo waste which cannot be disposed of in the hot drains is
to bo deposited in the red disposal cans provided.

17. Casunl or unnecessary porgonal traflfic between 706-C and D vorking
arcas is discourazed, and doors betwoen thc two buildinzs are to be
kept closcd, excapt when in actual use, in ordor 4o reduce the oxe-

‘ change of contamination. Transfor of equipmen® betveen the two
buildings is prohibited except for the common use of counting squip=-
nent, and except as approved by the suservision of both buildings.

18 The 706=C counting room shall be used for counting only. o samples
are to be stored in it, no sample preparation is to be done it it, and
ne oquipment or matorials arc to be taken in except those nesded for
counting,. :

19, Uo porson assigned to ons building is to enter the ogerating arce of
the other without contacting supervision of the building enterede

2¢s liainterance personnel may trear their owm protective clothing in 706-D.
if they sa desire. If thoy bocomo contaminated, replacement clothing
t:'illr‘gg fupplied. Rubbers need bo worn only at the direction of 706-D
suporvision.

2ls Those safety rules apply to anyome in 70G-D, regardless of status, ie,
vigitor, 706-C perscnnel, etc.
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To eliminate the possibility of overexposuro to persomnel working in "hot”
areas, tho follewing rules have boen set upe

(1) The working time in contaminated arces is to be calculated
on the basis of 50 wr total to any part of the body. A
person who has beoen exposed to the 50 mr, is pernitted to
work in the building on okher jobs providing that he is
czposed to no more than an additional 20 mr due %o dbuilding
backzround.

(2) o part of tho body is to be Imowingly exposod to radiation
levels excceding 6 r/hr (tolerance time =~ 30 scconds)e In
case of an emergency igvolving the safety of persomnel thig
rule nay ve abrozated by the supervisqer in charge. In such
instances a full writton report will be required within 24
hourse. :

(3) If an objcct reading 6 r/hr is to be handled, it is the
rosponsibility of the dupervisor %o plan the entire job
‘ from removal to burial so as to assure the fact that no one
must entor fields of 6 r/hre The plan of attack must be
camplote bofore the job is started. :
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TRASI DISPOSAL = 706D

To relieve tho confusion vhich has existed concerning trash dise
posal, the following rules have beon establicheds

Trash {any non-liquid waste or scrap mberial which contains no ectivity)

latorial conforming to tho sbove definition is 4o be placed in
the trash station either in the trash box or in coverod yellow cans. It
will be picked up on & regular schedule by the Laintenance Departnent.
Should large quantities of trash nced to be disposed of, call .. Lowe at
6234 to make arrangements for o special tripe

Contaminated Trash (any non-liquid wmste or scrap material which, vhen
fully enclosed in a container, reads no more than
‘1‘6‘6‘%:-/13‘ at 1 foot)

Daterial conforming to tho above definition is to be placed in
the trash station in covered red cans only. It will be picked up et 1:00
- Peils each doy by the Laintenancs Department, at time of pickeup a survey
must be made by the 706~D lealth Physics zroup.

Enerzency Trash (any non-liguid waste or sorap containing activity which
either is of such dimensions that it cemmot be put into
a covored red can, or conteing so much activity that
the reading at 1 foot is greater than 100 mr/hour)

Iaterial conforming to the above dafinition is to be placed in a
red can or expendable boxs An cmergency repair order is to bo celled in to
8142 and iire Lowe notified on 6234. Allow maintenance as much notice as
possible on all such orders. A member of the 706~D Health Physics group
st survey all such material just before piclkeup and must personally
accompany any naterial vhich reads over 500 mr/hr at 1 fookhs

Brmergency Trash (Shifts) (Same definition as iten 3)

Call in cmorgency repair ordor to 8142 and contact Iaintensnee
shift foroman. Health Physics covoraze will be provided from 706«D.
Laterial must be dumped into a trench in tho burying ground but need not
be covored unless Dealth Physios directs.

-~
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PRODUGT SPRCIFICATIONS

lo The material ghipped should be solid BaClg,', obtainsd by evaporation
of an almost neutral agueous [aCly solution.

2« Tho total woizht of Da must be less than ono zrem.
3s Tho product must conitain between 1500 and 2500 Curies of active Dad40.

4» The smowntbs of impurities listed bslow must not exceed the woizats

given: ' )
| Fe — 10 ng Pb = 50 ng =
Cr - 5mp Sr = 80 ng
i - 5ng
DESCRIPTION OF CUERILCAL PROCESS
Coating Remcval

The uranium slugs which are received from the pile have beexn
"camed” in alumimum. During similar operations in tho 205 arca, the
alunimm jaekets were dissolvad in 107 HNOz with He'" and Taliy as
catalystss The uranium slugs are slightly soluble in 107 ilW0g and thus
thorg rosulted & 140% %o 1.5% loss of produet in the coating removal
golution. Tho method wsed in 706-D is o dissolve the aluminm with
NaCH with Wall03 used to convert Hp to IHge Ureniwn is not as sclublo in
1070 a0l a5 in 107 mMi0g.

Before the slugs are loaded into the dissolver, or during the
time of loading slugs, 357 1aOH is placed im the diseolver and neutrolized
with 60 M0z to give Hally of final concentration of 12.57. After ail
the 300 odd slugs have been loaded into the dissoiver, he coating removal
cperation is continued by Mdding 35 HaOH to make & final concentration of
1&}% HaOil, ) '

The concentration of a0z must be kept above 107 ta prevent Hhe
formation of ALMOH)3 on the sides of the slugs which will render the sure
fage pagsive townrd furithsr chomical reachion with 1a0H.

The chemitsl redctions ares:

¥a0H & H0g —~» Ia@0g + HD

8 &1 # 50H™ % 3 N0z™ 4 2 H,0 = 8 AL Op + 3 iz




DESCRIPTION OF CUEIICAL PROCESS {Jons'a) S—
Page &

The reaction betmesn alumimm and sodium hydroxide staris at room
Gerperature but the solution is heated to 300-106°C for one how as the
reaction i3 much more zapid at that w@f@°meo Afger ong hour the coating
removel solution is dilubed, cooled and zsmt e tho waste tanke The dissolver
is washed Htwioce with wate?.

Dipsalving

To tho uncoated slugs in tho diseolver is added 380 pounds of 803
EIO-; which is bufficient nmitric acid to dissolve 65 slugse This seiubion is
neatod bo 105=1159¢ wmbll the sposifie gravity of 'bhe soluticn remches 1,78 3
02, The resultant 767 UIH will Praeze "ot about 5000 o it is dilmted with —
170# 50 keeping the temperabure above 80°C. The final specifie gravity of
1.55 corresponds Yo 507 UiH.

vt o 108" 46105 " 22U, T B35 We &5 E0
A3 shom by the chemical equation, ID and Iy gases are evolved

which at the bezinning of the reeoction causes tho opparent specific gravity
of the reatiing Hil0z Ho drop below 1.0.

Bxtraction

The extraction process is a precipitation of PbSOy, used as 4
carricr £Qr the BaSO, which is present Iin amounts far too spall to preeipitatbe
alqio. Lead and bariumm are presipitated as insoluble sulphtites forming mixed
crystals in alli propcri:ions.

During the dovelopmendt of the chemical process varicus deviations
were made from flow sheet conditions such as varying (1} the amount of leed
added {2) the HzS0, concentration and temperaturs of shwrry during aeid
additicn (3) the UIE concentrotion and {4) the time of settlirg.

The optiman condition fur <xtracticns .:hmh were found and used at
present are sumnariged as follows:

{1) B0 gm P‘u(dﬂ‘g) is soded as sarrier in & 65 slug exbractien.
Anmoumts in excess of 180 gm interfers with c&:pl«vta removal
of the laad in the electrolysis ¢all lator in the processe The use of less
than 150 gm resulbs in idcomplots precipitation of Baiél,

Approzimately 20 (80g) of the 1503 Pb(10z}2 which is used in the
t bateh is lost in docantation and must be roplaced in ¢aeh subsequent

{2) 355 lbs. of 65% HyS0, is ndded over o 90 ninute poriod, while
the extractor is iropt at a tamperature of 809-00°, Lo zgive 3.5 xS0, con-
combtration in firel siwrry. The sluryy is digested for 1 hour, settied for
3 hours hot, then settled for § more howurs at app”oumauelv 3090, and then

” deconted.

3 '
o §




DESCRIPTION OF CIIELIICAL PROCESS {Comt'd) S

rage o
A —

The 65j; HoS0,, uscd im this process, wns chosen beeause woalier
acid would decrcase the slug capacity of the extractor, while the uso of
stronger HpS80, was found to interforc with the settling arnd decanting
qualities of the slurrye

The concentration of 3.5l IpSO4 in the final slurry was chosen
bocause concentrations undor 3.0l increased the solubility of the cxtracte
ion precipitate and inorense the product loss in the extraction wastes

The 80%<90°C temperature during acid addition, digestion and
first three hours of settling and the 1/2 hour period acid addition are
used for campleto and larze crystal growth.

The 8 hour total settling period is probably mors then adequate
for complete  settling but no attempt has boon made to decrease it since
obher difficulties have teen encountered in extraction soparations and it
was inadvisable tc decrease the settling time wntil ths other sources of
trouble were corrocted.

Extraction .acghesd

The combinsd exbraction caks from all batches is washed first
with 257 HyS0, and then four times with watore

The HySO0, removes the UlN left with the cake after the last de-
cantation. The water washes complote the removal of UlH and remove the
Us80ss Incomplote removel of the HoSO, will inberfere with the metathesis
step which dircctly follows extractione.

llstathesis

" Lead sulphate and barium sulphate being insoludble must be
netathesized to the carbomate.

BaSOy + €Oz = BaCOy 4 80,
PbS0, 4 GOz = PbCOz + S0,

The process consists of (1) adding at 859-95°C, 2500 ml 41 KpCOz
%o the extraction cake to zive the siurry a EpCOz concentration of
gpproximetely 21 (2) diluting with wmbter over & 30 minute period at the
sate temperature to give W5l KoCOz (3) digesting at the samo temperature
for 30 minutes (4) cooling to 300C over 30 minute period (5) settling for
2% hours and (8) decantinz. The cntire process is repeated to insurs
- complete conversicne

while the concenbtratitn of KpCOz bofore dilution is 2, the
reaction takes place, Pbl0g and Ballg romaining in solution., Diluting it

v et e oy wwme sos®




DESCRIPTION OF OIDTIICAL PROCESS {Cors?d)
Pazge &

ﬁfl

with wator causcs the Fbl05 and BaClg to procipitate. The 30 minute digestion
pericd and slow cooling briangs aboub complete procipitation and larga srystal
growthe Incomplebte reaction from sulfate %o carbonate will result in high
product loss when the nstothoesie calke is dissolved for transfer to elsebrolysis.

letathesis Tiash

The metathesis cake is washed twice with water ©0 remove extess K500z.
Incomplote removal of EpC03 wms found to interfere with the operetion of
staﬁiomrj pipcttes after oveporation volunme reduction later in ths procees due

to formation of Grystallln, KUO:SQ

Blectrelysis

The mebathesis cake is dissolved i the cxtractor in sufficient IOz
and waber so thai when transferred to the clscirolysis wvessel, the solutiom
is approximately 3.Gi1 in HIIOg and the volums approzimately 4 Iiters. The
transfer is made through a sintered glass filter disc 0 remove foreign it
goluble material collected in the sxbractor which may inberfers with the
operation of equipment and add impurities which muat be ramoved later in the
procssse

This nitric solution which contains Pb'*, Cr’, Fo"™', Ii™ and Ba™’,
is electrolyzed thres hours ab 15 amperes and theh seven hours at 25 ampercss
The load amd small amounts of Fe’') and Ni™* are deposited on the platinum-
geuze (cathods)e , Agitebion of the solution during electrolysis results £yom
the interactior oR\the olsctric and magnotic ficlds. Tha magaetic ficld is
furnizhed by sbrong peraoansnt ragmebs outside of the vossel. '

Pb" "4 HpO 4 HOp ~mes> PbO, & 28+ Wp

The amowunt of lead remaining in solubion after clectroliysig should
be less than 500 mzg, since further removal of lead in subsequert sbeps ds
Iimited and the resulting product may exceed the lead specificabtions. An
excessive amount of lead will also provent a complate rcmoval of lanthanum
in the fuming nitric precipitation later in the process. This lanthanum, which

is a sirong gamma emitter, will cause polymcrization of the ethor im the HCle
ether extracticn.

Volurne Reduction

After electrol:;szs, the solution which is now essentially Ba(HOg)
plus impurities, is transferred to & conical shoped tank and evaporated o

. dryness. Two liters of water are added and the solution azain evaporated to
350 ml.

_ The evaporation to dryness before evaporation to the des :.red Toiunme
of 350 ml is used to remove sll the 150z whieht is presend as 705 nreid near
the end of bthe first evaporatvion. This acid throws the Ia(l0z)g ouk of solu~
tion end mnkos the uransfev- of produgt cut of the vessel almost impossibles

Lo
Smiiniinmiiay’




DESCRIPITION CF Cm.IIGLu PROCESS (Conbid) 3 M
Paze 5 ’ -

At the -en‘d of the evaporation to dryness, carc mist b taken to
provent oxcogsive heating of the dry precipibtate since n pert of it my be
blovn ixto the off-sas system by the alr sweeping throush the vessal.

2a(l0g)s Precipliation

The 350 ml solution which contains the Ba(ms)g, 1a(0z)g. S{¥0s)s
snd impurities of lead, chromium, iron and nickel, ias Trensferred to the glavs
oquipment and the wescel rinsed with 150 ml water. The glass equipment is
used at this stage of the process to eliminate further contemination of the
product with metals from stainless steel.

| 2500 ml fuming mitric is added to solution to precipitate the Bal¥®
as Ba(i0z)zs La(l03)z and the impuritios of lead, chromium, iron and niclkel
which arc soluble in sircomg IIN0g are £iltered oub cs wasto in the filtrate.
The ratio of HINOZ to the ariginal volumo of Ba(il0g)s solubien is lept at 5

to 1 (above 183 HII03) to prevent the Ba(h"Os)g from going imto solution.

To iusure a morg complade recmowval of impurities this process is
repeated by dissolving the calte in 50 ml water and roprecipitating the Ba(iWg)y
in 1500 il fuming Mg .

[ICl-ethor Exbracticn ,

The crystale of barium and lead nitrate are dissclved in 50 oc of
distilled wmtor. To this solubion is added 500 ce of HOlwsther solution (5
vole IIC1/vole cther)s The Ball, is insoluble in HCLeothor and precipitates
as thae chloride. The strontium, and possibly soms remaining lanthanum,
remain in solubion as chlorides and are filtéred ocut as wasioe

Aftor washing the tarium chloxide ¢rystals with elcohol-HCl solution,
{96 ca alcohol & & cc HC1) to remove Eflwether waste, and 3 other washes, to
remove all HCL., the preoipitabs is redisdolved in 100-150 ml Hy0, sampled,
and finally evoporated in o small tantalum or platimm lined shipping congs

- {JASTE DISPOSAL

The acid waste from ottraction is neutralized with ilay,C0s; =~ llagzPO,
solubion in »atio 3.75 volumes of carbonate-phosphate solutiom per volwme of
waste solutions Tho NRzPOz is uscd to leop U in solutions The neutralized
waaote solution is 1l IlapClz. '

The lead oxide remaining on platinum gauze after electrolysis must
be removed by Hs0p in the presence of IHOze .

POy » IO, + 21 = Pb' '+ 2 Hg0 & Oy
Bp0p 3 530 + 303

A1l other wastes, eoxcept those used for extracticn of by-products
are poubrelized with Ia0H and digsposed of to the tank farm.

b
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BY~FRODUCTS

Thore arc about one hundred and fifty different isotopes contained
in the uranium siugs which come from the pile but only some of the isotopes
of xemon, iodine, strontitm, barium and lanthamm are occesionally ramoved
from the pracess as wastes and delivery to 700-( building for furthe? sepa~
ration and purification of radiloisctope products.

Icdine

Some radicactive iadins, the half life of which is partially
de‘tormmed by the age of the slugs abt the time of dissolvinz, escapes as n
fest) th;oubh the d:.ssolver condenser durilng the dissolving operation and is
condensed in the line between the condenser and ucrubber'. This condensate
is collected in a pot locabed where the gascs enter the scrubber.

The condensate is removed from the pot through a pipe leading
from the pot through the cell wall by applying vacwum b0 the line through
a carrier assembled for that purpose.

Lanthanum

Ba40 decays with a 12.3 day half life to 12*40 ghich is a source
of hizh jemme radiation. This La'29 ip contgined in the fuming M0g waste
vhich can be removed from the cell by the following procodurc: (1) evaporatbe
waste to drymess in B-6, (2) disselve coke in Z liters water, (3) repeat
evaporation to 250 ml, (4) transfer to product cone and evaporato to dryness
and (5) ship in cone in regular fimal product carrier.

5cBa 0 12,5 da. opla’ % Whowr g o140
S ool PN

/ ' Hev

Stronbium

Strontiuve, a weak beta enibier of 55 da. half lifs, is soluble in
the HClwether solutione The HCl-ether washte can be discharsed {rom the
zlass equ.yxaent directly into specinl carrier which is then scnt to 706~C
hu..ldmg for stromtiun oxbraction. _

Radionctive Xenoa

Redicsetive xenon is one of the fission -aroduct-é from the sluzs.
By & process of absorption in charcorl, it can bé separated firom the gases
disoharged to the 205 staek. _
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‘ : CELL A DQUIFLIENT?

The dissolver is a 165 gallon, 25-12 stainless steel cylindrieal,
jackoted tank mounted on & concrete pad in the S.E. oorner of Cell A
{CL~706D~67)s Tho inside of the tenk is lined with baffles which protscd
the wall and gervice piping during slug loading.

, A slug chute (for details sce Print (I-706D~128), through which
the slugs are charged inbo the dissolver, is a 3" pipe extonding from the
third floor into the touk through the lid. The cintte is curved 4o pravent
direct radiation from tho dissolver to the third floor. A crash plate is
provided at the oxit of the chube to treak the fall of slugs to prevent
damtige to tie dissolvers s

The disaolver is gerviced with wacuun m the AQ-205 offwgas
system through & condenser (A-2) which is situated on top of the tank.
Gther services to the tank ere llsted belows

Services t6 tonkc An~l:

1’,’%;/& Jet In {Controls at PB«2):

W T SAITT

‘ Jets Out (A1l controls at PB=l):
AL =0
Al=AG — HOWuy 1ANK
ﬁ:ﬁg PR
AL-AT2~ poips? TN

Solution In:
Throuzh too fumels (from tanks T8 and T8)
above Cell A

Sampler:
~ rd Type at Uall Pluz AS~J3

Instrunentation:
Ring balance liguid ievel end Sp.lr. recorder, PBlel;
Ieronax Temporature reogorder, PBl-2;
Ring balance vacuum recorder, PBi-53
Slug microphonc and spesker, PB2s~1;
Esterline Anzus Slug counter, PB2«2e

gitaticns
Axr ond steam epar-er [Control at PB-1)

Jacket: _
‘ Alr, stean, water, vent. (Controls at PR-1)

m
— i
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Reynolds, Physical Measurements (unpubliched DAT4)
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mser A-2 (Print 5 /CLw~706D-08)

Tho reflux condensor is used %o prevent the escape of large gquantitiocs
of “i'tric acid vapors into the off-gas system during the dissolving reacdion.
it is essentially an 8* z 1Y 25«12 stamless steel water jacketed pipe with
three stainless stecl water cooling coils insids the top ende

The services include four wabter lines, one to the condenser jacket and
three to the cccling eoilse A thermocouple in oue of the exlt lines from cools
ing c0ils records the temperature of the exit wator on PBl~-2 mieromax while a
ﬂzemocougle at the top of the condeuser rocords ‘the tomperature of the zases
leaving A2 to the scrubber A«d.

Description o

The reactor is o 6" IPS x 85 ft. 18-8 steinlese steel pipe comneching
the condenser A2 and the scrubver A4. It is used as @ chamber for mixing the
oxides of nitrogen, which escape the condenser A2, with sufficlent air, which
is introduced through a pinhole in A3, wo facilitate the dissolving of these
oxides in the caustic scrubber Ade

ber A« {Print {CL-706D=70)

The scrubber, which is cssentially made of a 9* x 8" I.D., 18-8
stainless stes‘ 'oz.pe packed with 1" stainless steel Rashig mngs, is used to
remove, with £7 caustic, the nitrogen oxides which cscape A-l during dissolving
and A= during neutra.a.z.aa Sion of wastes from the A4-205 off-gas systere

The vasuum is mpplied to vessels A~l and A-6 tlrough this scrubter
by & 27 line rumning from A-4 to a job at the 205 sback (fo:c more detailed
deseription, sec sec‘t.uon on "Venitilation®e; In addition %o the vacuwum line,
the scru.berr serviccs include the folloming: ~

a) 4% Caustic feed line from tunk 1110 through pump M3
with rotamoter conbtrol at FPB=ls

b} \Vater feed line through rotameber ot PB-ls
¢) ilaste line to tank Viell.

r A=5 (Print CL=706D~71)}

The nsutzralizer, used for neutralizatibn of wasbes, is a 470 gallon,
25=-12 stainless steel, oylindrical, jacketod bank mounbed on a concrebs pad
along the east cell wall just north of the dissolver A-l. It is eguipped with
a mechanical azitation diriven by a Croclor«Thceler 3 HoP. motor with a
Philadelphia Gear & jorks liotor reducer. This asseribly is mounted on top of the
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The vacum to this tank is supplied by {hs 84205 offezos systen
which is more adequately described under section on veatilaticn. Othey
services to the tenk are listed telow:

Servicas 4o Tank A«Dt

Jobs Ins
ump - AS (Controls at PBe3) A8-a5B  « {Controls at PBel)
AB=ASA ® ? PR3 All-AGA - ® 7 Ph-2
ABS~AGRB n " " AX)-A5DB - 0 o n
AGwRS o a " BI0-ABA = T 7 PB«5
AB8-ASDA ® a = BlO~A58 - £ w0
H1-45 - " in Igke-up
' Room
Jots Out: [All Controls at PB=i)
£Db=A8
AS5-711
A5-46
Solution In:
Througn rannel (from tank T@) above Cell A.
%Ier:
asxrd type at (7all plug ASes§2.
Instrumantation: v
" Ring pPalance Liguid lLevel and Specifio Grevity Recorder, PpRl.il:
Uicromx Temperaturc recorder, PBi1-2;
Presswrs~Tacuun lanometer, PBRlag,
Agitaticns

Oecnanical, air, cteam sparger, 2 circulating jets.

Jacket: ‘
&3r, stesn, water, venbe (controls at PBel).

HMold-up Tank A«8 {Erint CL~706Ds72)

This tack is used for storage of wastes prior to its disposal to
tank farme 1% is cylindrical 850 gallon, 25«12 stainless gteel jacketed tank.
It is mounted on a concrobe pad aloag the east cell wnll north of the
noutralizer A«5. :

The vacuwm o the tank is supplied by the A=16-203 off-gas system
which is describnd under seetion om "Ventilation®. Other sorvices to this
tank arc listed on the following page:

Sinininil’
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Services ©0 Tank A~b:

Jets In:
A58 (Controls at PBwl)
Al=AG a "o
AB=A6 ®on
A11-A6D w ? PBa2
BS«A8 n ? Pha3
Jots Qub:

ABSIS (Gontrols a% Tenk 178)
AG<T1L " " PBw]
AG.,&S ” <4 k2 ]
AB=26 R roR

Solution In:
Through mnel (From Tank T9) atove Cell A.

Samplor:
¢ type ab Vall plug ASwjl.
’ Instrunentation:
Ring taiance liquid level and specific gravity recorder, PBlwiS:
Pressurc-vacmim menoneber, PBi-14.
itatlon:

A1y and stean sparger, circulating jet. {(Crontrols ot PB=l).

Jackot: v
5 cteam, water, vent. (Controls at PBel)

Coteh Tenk A=8 (Print CL=708D=1C0)

This tank is used to receive the oxtraction waste whioh is decanted
during the extraction process. The waste is sampled here prior o its
neutralization and disposal to tank farme

It is & cylindvrical, 25-12 stainleas steel, 130 gallon, jacketed
tank, mounted on the wost wall betwoen A-1l and AJ.

The vacuum to this tenk is supplied by the AlS=205 off-gas system
vhich is described under sgection on ventilation.e Othor services ¥ tha
‘tank arc listed below:

Services to Tanl: A-8:

:. Jets In:s
AB-i8 (Controls at PB=1)  AO=£8DB (Comtrols ob PB~2)
AB-48 i ¥ PR2 AO=RRC n noa
AS=538DA ° @ L 41148 n " 1

3
»
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Jabts Oubs .
AB=55TA  (Comizols ab PB-1)
f & i3

£8-458 ; N
e now

Selubion In: )
wo iron rocf: ome Iarzo guantity line, (T8, T0) and cnme
smallicr quanbity line over splash plates

Sampler:

T Standard type through wall plug ATeB3,

Instrumentations .
1iquid level mancmoter, PB2-8:
Liicromax tamperature recorders PB2w=T;
Prossuresvacuun monometer, PB2=-10;

Spaeiflc gravity manenmeter,  PB2«<%.

Agltabion:
and air sparger, circulating jobe (Conirols at PB-2)

Jackeb:
T Btoem omd water. (Controls at PBZ}

_ the metal solution with HySO, and
the subsequen osis of the BaSOy precipiiate o Ball3 with 25005 is
sarried oub in this dank. It is g 115 gallon, 26-12 stainloss steel,
conical, jackoted tnnk, the dimension of ™hich ave ¢f high x 27 10® I.D.
at top x 10" I.D. at botbon. The insido wmall of tho tenk is palished %o
a Ivs 4 £inish 0 aid in settling of the procipitatese

) The services o the tank include a mochanieal agithtor dyiven by
a shaft extending to n motor and gear reducer lcocated on Hhe third ficop
directly above AS. Tho vacuum to the tanl is mupplied by the Al8-205 off-
gas syston (described under section on ventilabion) Hirough the reflux cone
denser AlC. Other services w the tank follow:

Servicoes to Tonic 452

dets In: (A1l combrols at PR~2)

AL=fGA AlLRD.
AL=-ASD Bl0OmAY
AB=40

Jdots Qub: {All controls ot PB=2)
AC-ABDA A§=BibC
AQ=-A8D3 AQwBiDD
ADA88 AD»B1Z

AB<B2383 20=B26A
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Sclubions Im: : :
1o Through franel {from tank F8) o botton of tank.
2« Through funnel (from tank T8} Lo tbp of tank @bove
81inger ring. ‘
3. Through fumel near PB-2 0 top of {ank above slinger
ringe

Sempla¥:

S artara type b wall plug AT-BTs

instrunentation:
T9o liquad level mmnomebers, PBZ«14 & PBZ-i5;
Specific gravity manomster, Pp2~163
icromaxr temporature rocorder (2 pointd), PB2<T:
Pressurs~Taguun [mnoneter, PB2«13.

Agitatiocn: {All controls at PB-2)
Uschgnical, air and stesm spargers

Jackot: (All comtrols ab PB~2)
Stoem ond Watere

snser A~I0 (Print CL~706D=108)

A=10 is a roflux condemser mounted on top of A9, used o prevent

the escape of gome of the vopors frém A9 during extraction. It is a 534

3" IPS water jackebed, 18-8 stainless steel pipe comscting A9 %o the AlGe
206 offagas systom. The water to tho Jacke® is controlicd {rom FB~2, A
shermocouple at the exit records the tomperate of the oxlt gases on
micromex cn PBwis

Resottling Terk A-ll {Print CLe706D100)

This tax® is used for {1} reosettling of high less decantates-
rocedvod in A8 &nd AS vhile A8 is free to recelve anothor bateh {rom AY-
and {3} occasional shoraze for dilubed metal solution to fros A-l to stard
another dissolving akead ¢f schedulde

This tank iz loeated in the S.W. corner of the cell, south of
AB8. The construction of this taniz 1s idendtical to that of ASe

It is serviced with vacuun from the A16-206 off~gas system
{descoribsd im section on "Vemtilation®). Other services are listed as
followsn: A

Services to Tenk Awil:

Jobts In:
TTAICALL  {Controls ab PEel)
AB-ALL {Comtrols at PB=2)
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Jots Out: (A1l combrols at PBE-2)

Aldenl ALI4A9

All~ASA All~£3D3

All-AS8 All-~A83
Solution In:

Une tumel {from tank T8) above Coll fue

Iastrunentation:

Liqmd Llevel manomeber, PB2=83
Speceific gravity nancmeter, PBZ-53
Pressuresvactim mancuoter, PB3w4;
Hioronax temperabure rogordsr, PB2wT.

Aritation: (Controls al PB=3)
Air and stoam sSpargem™S

Jacket: (Controls at PB~2)
Sﬁeam and water.

a
4216 “"(kPrizzt OL=706D=70}

This scrubber is used t¢ remove withiBiE avd water the aold vapors
and active gases which ere drawn intc $ho Al6-205 off-gas system Pou nl
8 ﬁe}lﬁ.mﬁﬁexoepﬁalmsﬁa Tt&emdeofasf I&"Instaina
1888 atepl pipo packed with 1" stainltss steel Raship rings on top of a
gratving in the bottom of the vessels

The vacuim is supplied ta the vesssls through a 4" stainless stosl
...’Lne commecting the top of tho scrubber to a small bléwer located in the fan
housse The wator and ammonin are fed through a robemoter at PB=2 to the top
of tho scrubber and drains through the bobtom to Weil. The vessel offegas
eaters the side of the scrubber near the botion and rakes its exit on the
8ide near tha top. Two nanomebors ad PB-Z givo tho vacuun reading at the
bottom aad t¢p of the scrubbers

Sump

The surp is a trench ruoning the full length of the celil along the
wast walle It is 127 in width ond varioes in depth from 4" et the south end
6 7% at the north ende The sump, as well ss the enbire ecll floor, 1w
covered with lend o protect the concrets from acids and to provent absorption
of activity in the concrete..

The overflow lines from tanks AS; A6, 48, A9 amd A~1l and the drain
lines from the sample blisters from tanks Al, AB, A8, A8 and AS discr'ar&e into
the sump. Solubtlona that may overflcy from these vessels mhy be je'hted baclk
into tank A5 by & jc'c line rurming from the sump to A6 or directly to tank VWe-ll
by a jet lino zu g batween the sump and Wells The controls for these jots
ars lecated st PB=3«
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' CELL & PROCESS

Hotec: The Pollowing Seseription will be for 2 ruxn dissolving 900 slugs %o
S bonemstee Sl “ N
produce approximately 2500 Curies of barium.

: Two lead slug carriers, cach having a capacity of twonly-six slugs,
are used &6 tronsfor the active slugs from the 105 Building canal to the 706-D
Building loading chuts. During the londing, ransperting, end discharging of
the slugs, o Hezlth FPhysios man covers all the coperations to ascertain whother
the radiation lewel is above dolermnce or ndt. The slug carrier is removed
from the truck snd placed cver the loading chute by moans of the two building
hoists. The carrier it discharzed by pulling the tottom platc out by means of
“wo long hasdled cranks. The additieon of each slug is recorded on the Ester-
lins-Angus chert and noted by She miarophone speaksr arrangements This latler
arremgencnt for counting the slugs introduced into The disselver is the more

©  reliable method.

Sumpary of she Proeoss

Nine hundred slugs ars loaded izmbo the dissolver in three 300 siug
‘ portions o produce approximately 2800 Curies of btarium. Tho thres batches
g cf slugs are added just bafore the first, Pourth end ninth metal dissolving.

The aluminun coats on the slugs ars romoved by selsctive disgolving
afbar opck slug leadings Once the coats avre romoved, the neutron bombarded
uranium slugs are ready for dissolving. The S00 slugs aro progessed in twelve
batches of approximately 65 slugs each with 120 siugs held in a standby posi-
tion to bo used %o compemsate for somé abrormal losses that nay or oy not
olCuT . .

Bach of the twelve metal dissolvings asre transferred to the extractors
Here the active material is extracbed from the solution end is rotained in the
forn of a precipitate while the waste solution is jebted o a catch tank. The
waste solution iz then transferred to another vessel for roscitling ond do-
canting to savo ony extraction precipitate thay mey be lost in the first de-
ooutatiogs The next diszoiver solution is passed %rough this resetiling
vessel on ifs way to the exbractor to pick up the heel from Tho sesond decantae
tione  All subsequent tatches of the dissolved motal are individually processed
through the extraciion step after whieh all materinl loses its bateh identity.

After cll of the extraotion are complsted, the sulfate sake is metew
thesized to a carbormnte which in turn is disgolved in nitric aoid and trans~
forred to tho cleotrolytic bath throuch a fritted gless £ilber im Cell B. Ths
Cell B process is Yo purify and coneentrate the product.

o

bt




CFLL 4 PROCESS I

Coating Removal

tefore the slugs ere leaded into the dissolvar, 136 pounds of 1.37
% 0.02 specifio nitric agid and 150 pounds of 1,38 % 0.02 specific gravity
Toddun hydrozide aré odded to A-l, the dissolver, The acid line ig ringed
with £ifty pounds of vamtber and the cauztic lime with sitteen poundss With
a vaoun of Pour to eight inchos on Aw»l, 156 pounds of the 1438 # 0.02
specific graviby codium hydroxide are added 4o the dissolvers The stoam is
turned on the jacket of A-l o bring the sclution up fo reaction temperature,
100-110°C. The deaired vacwm is obtained by regulating the A-6 off-gas
valves The removal of the aluminum coats s completoed within thirdy minutes
afber reaching the reaction tenperatures The solution of alumimum is Jetbted
o tank W-1l ob tho tenk farme Aftor the sluminate solution is all removed
by riasing with water, the uranium slugs are ready for dissolving.

Dissolving

faree mmdred and ninety pounds of 137 $ 002 spacific gravibty
nitric acid iz added through the scale tank and furrel on the third ficor
+to the dissolvers - The scale tank and addition Iino is rinsed with eight
pounds of watere With four to eight inthos of vacuum malntained on A-l,
heat 1s applied to raise the solution %o reactlon temperature, 106~110°Cs
This temperature is maintained wn#il the spetific gravity of the solution
in the dissolver reachos 1478+ To provant formation of a pressure in the
dissolvor durinz this reaction and & consequent baclkup of aotivity imto
the oporating area, it is essential that a more than ndequate amount of
vacuzn can bo supplied to the dissolver before the dissolving operation
is begum. This cdn be done by kecping the off=gas iine free of waters.

Aftor the uranyl nitrate haxshydrate. UNII, solution has reached
its gpetific gravity of 1.78, it is d¢ilubed with 170 pounds of water whils
the tenperature of the dissolver contents is maintained above 80°C to pre-
veut froeze~up of the undiluted rotal soluticne The dilubed UM solution
is sparged for fiftecn minutes. The conténts of A-l is now cocled to 40°C
or bolowte A 05 nl semple iz now teken for the detorminstions of uranium,
bariwm, and the mumbor of slugs dissolved. The first two bateclies ¢f the
»un are aow transferred directly to A9 for exbraction while g1l other
ba‘}':chas are transferred 0 A9 via A«1l 40 pick up a motal waste heol in
Amlle

Bxbraction

G70 rmi.# of twenty perccmt lead nitrate is added to the ULH solu~
tion in A-D. The addition iine is rinsed with 2 liters of wabtsr. linety-
oight pounds moro water is added to the extractor. Over the umext thirty
minutes 255 pounds at ninety percent sulfuric acid 1s introduced while the
temporaturs of A9 conbenits is kept at 80°-80%C. The glow addition of the
acids aids crystal growbhe. The temperature of 80°-509C is maintained with

2 g - .
* A% end of exUraction write-up.

i
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the agibabor in motica for cne hour. The co-preoipitate of leed and bariun
sulfato is nllowed o zobtle cight hours, Hiwes howrs ot 80°-50° and five ab
3500, 1If tho licuor should be ecolsd o F0°C the UIH solubion my freese
and plug up the jebse.

s supernatant liguor is decantsd as waste 0 tho ocalch tank A8,
and sampled. vhile awmiting resulbs of snalysis of the waste, the solution
i8 jetbed o the resettling vessel, A-1l, where it is rescbtled for five
nours to remove any precipitaie that is lost in the decantation of the waste
from AD to AS. If tho semple italken of the wmsto in A8 indieates a loss less
then 50 Curies, the wasto is decanted from A-il iubto a carbophosphate solue

_‘tion in AP which neutralizes ite If the sample indicabes & loss greater than

50 Curiecs, the waate is decanted from A~-1l to A6 where it is agein sampled
and anclyzed before it iz jobted into a carbophosphate solubion in A5 for
neutralization.

Afker oach docantation from A9 to A8, the following batch of meotal
solution is jotted on top of tho exbtraction heel in AS and the exibractlon
and wasto disposal carried cut in the same meanner until the last babceh of the
run is extracted and decanted. The precipitate is then washed with thirty
pounds of twemby-five percent sulfurig acid end four thirty-tlree pound
portions of watcre Afber cach weshing, the precipitate is allowad to setble
for severnty minutes. All washes are docanted to A«8, sampled in A8,
neubralized im A5 ond sent o the tenk ferme. Tho preeipitate is now ready

for metathosis.

% For subsequonb cxbrmnetions 120. ol of tuonty percent lead
nitrate iz uscd %o make up for tho loss in each decanted
Tastos

Teutralizasion

The carbophosphate solutdon used 0 neutralise the methl wasbe is
made up in the makse-up reoom in tank M-, 23700 lbs. of this solutlion is
jetbtad from U-1 o 4B for the nsuwtralization of sach batch of mefkl tastos

The metal wmete ready o0 be neutralized may be in eithor tomk, Aw-il
or AB, ac descxibed wnder "Exivraétion®. Vith 45 under maximum wacuum, and
with A5 mechanical agitator and jacket waber on, the waste is jobbted into the
cazbophosphate solution at a rats slow cnough Yo prevent an extremely fast
evolution of gases in AS which may put the vessel under some pressure and
cause the "hot® gases to be discharped inbto the cell.

vhen neutralization is complebo, the batoh is cooled te jobting
tcmpernbure and transforred to W9 {metal waste sborage tank at temk formj
vig AB. :
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. Uetathesis

To the sulfoie precipitats ig 4«9, 2500 mi of fordy percent potasgium
carbonate is afSded. This solution iz digested for fiftecn minubes at 85-95°C.
The lgad and berium carbonate formed by this treatment is soluble in this cone
centratioa of potassium corbonate. hile maintaining the tomperature at 85«95°C,
thirty~five pounds of mater ig added over a period of thirty minutes. Tho
diluted solution is dizesbed £or thirty minubes at the reaction temperature.

The solution is now cooled to approximntcly 30°C over & 30 mimuxdbs pericd, to
bring about pood crysial growthe The agitavion is turned off and the precipitate
is allowed t9 sebtle for two and Onowhalf hourse Aftor this sebiling time, tho
supornatant liquor is docanbed to A8 whioh contalns four liters of seventy
percent nitric acid to dissolve any precipitate lost in decantation so that a
ropresontutive sample of vhe wmgste may be taken.

The above progedure i8 ropeated. Aftcr the second mebethesis, the
wasts liquors neubralized with nitric acid are sampled. The carbonate cale
is mexb wmshed with two thirtywthreo pound portionms of water with an inber-
mittant settling for two and onoehalf hours ond subseguent decantation 5o A8.
Thess waber washes combined with the mtathesis wuste, sre sarpled to determine
- the Joasese.

Selution of Ustathesis Cake

7ith ihe mechanical agitater turned on, 500 mi of sevanly porcent
nitric acid is added through a fummol to A9 end the oontembs agitated for
5 minutes. The nitric acid solution ia now jetised to B-26 and blovm to B~12
by way of the erud filter and B~37. ;

320 ml. moro of gevertby percent nitric ecid is added to 49 follomwed
by 4 line rinse of 350 nl. of tmater.- This porbion of nitric follows the same
path as the flrst addition. Uater 15 nezt used to rinse addition snd bransier
lines and the vessols, A-9, Be26, ecrud filter, and B-27. The amount of this
water vach fe limited by the wolume desirod in B-12 which is 4 liters, Vhen
calonlating the volume of rinss water to bs used, the volure in L«12 bofores
the ringe watcr added, and jetting dilubtion must be taken into considerations
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Bw28 Recgiver

The receiver is used as a holdup tank in the tramafer of tho Pro-
duct solutlon rom prosipitator A9 %o the oyud filter im Cell IV. The olosed
recelver i3 a 26~12 sininless steel oylindrieal teank with a shellow come
bottom and bottom cutlet, and has a capacity of 5.5 iiters. Agitation,
heating and cocling are not provided for this tank. Vacwum is supplied by
the 410 offegas systemw The roceiver ia mounted on the wesh wall at the south
end of C8ll Be Details of the vank and supports are shovn in ED-37SDA.

Other services in B26 include:-

Solution In:
E] wHe
Jot A9-BZ6B
From 3rd £loor fumnel
From Bl and B8 pipottes via golden horseoshoo fumnel
Jot Bl~B28 (alternate route of transfor from A9 %o
B26 via Bl space procipitator)..

Solution Cuts _
TBrough botbom oublot to BRY tramsfer vesssl via B25
crud £ilter by vacwum oa E27.

Instrumensations:
Liguic ievel tanometer, PBLA=G
Specific Qravidy Indicator, PBLAYT
Presgure Nlnunamotsor, PB4AD

Be27 Transfer Vessel

The trensfer vessel is s pressure and vacwum %ank for rogeiving the
filtered solution from B-25 and transferring it $o0 B+12 for electrolysise The
closed vessel is a 25-12 stainless steel cylindrical tanle with & capacity of
Se3 litors. Details of tank and supports are shogn in ED«5379«DA and Dw3.

- Agitaticn, heating snd cosling are nod provided for “his tanks The tank iz
serviced by pressure and vacwum. Loeation of the bank is divectly bencath B=28
on the west wall at tho south ond of (81l Re '

Other servicts %o Bw27 inclugda:

Sclution Ine ,
¥rom 5-45 crud filter or B-20 via by~pass.

Solution Jub:
10 l1ines to B=12 olectrolybic cell by prossure on Be2T.

Instrumentaticn:
Pressure=vaciun gaugs ot PBA.

s omom
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Solvtic fell

The eloctrolybic cell is used for renoviap lead from the product
solubion. The closed vesgel i8 o 25+12 siainless shesl jacketed, cylindrical
Tank with & slightly sloping botiom anad a capacity of 5.8 liters. The jacket
is serviced by sbteam &ind watsyr and agitation is accomplished during slectrolysis
by four permanent magnets surrounding the tank. The tank condaing a platinum
lingr 40 prevent the would be elscirolytic action of the constituents of gtaine
less stesl from interferring with tho ¢lectrolysis of the produst solubion.
~ The elsctrolysic apparatus consisis of o cylindricel plabinun zauge, the cathods
(=) with opon ends through which is inserted a platinm rod, the aneds (&),

Tho platimum lincr is also comected 0 tho apcde. The tank is vontsd to the
A36 off«pns system and is mounbed on tho west wall of Cell B. Dotails of the
tank are shoewm in CL-~706D-~154. :

Other services to B~IR fnciuda:

Solution In: v

From ord £loor funnel.

T'wo 1lines from B~27 tramsfer vessol by precsurs on B=27.

Job Bl"‘Blz.B.o

Jet [3-Bl2.

Jot 49~B12 {Alternate route of transfer from A9 4o D28
via B? or B8 and golden horseshoe funnel, or
in caso crud filtration be omitted)e.

Solubion Quis
‘o or movable pipette by wactum on the pipettes.

Instrumentation:
PYobe Ircm ord £loor for samplibg ond obteining
accurately the ligquid lovel.
DeCe supply, voltmetber, resistor and armeter on PB4&B.
ideGe z2% for recharging batteriss, %rd floor.

BY and 38 Uowable Pipettes

The movable pipsttos are used for talking up solutions from 312 and
Bl7 and discharging %he solutions into tho golden horseshoe funnels oy the
upper discharge fumiels. The pipsties are 18-8 stainless steel oylindrical
vessels with sloping bottoms and swo capiliery tubes extendin: from the
bottom of ecach vessel up the eutaside of the vessols %o the level of the tops
of the vessels, thus forming traps, and then dovn dgmin for exbtonding into
tho tanks and funnels. The capacity of. cach of the vesscls is 8 liters and
details arc shown in (L-706D=2D8, 207, ard 208. The pipettes arc uvperated
from the 3rd £loor, the operaticn consisting of raising end lowering and
rotating the vessels about their azes, thus swinging the capillary tubes on
arcs, the radii of which are 24 inches. The ares ob gwing of the pipettes
overlap such that they intersect at ons end directly over the Bl2 nozzle and
at the other end over the Bl7 nozzie s the fumels and restwall of each pipotts
1lying along the respective arcs. Tho above described assembly is known as the
zolden horseshoe rack. Thsre is also an upper digcharge funnel for ocach pipetts
locaved along the arc of swing but above the golden horseshos racl.

§-<sv‘ -1-
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Sorvices to 87 and BS inoludes

Soiuvticn In: {Vacuun on pipottes)
From Blz and Bl7.

From Restirellse

~Solution Oups (Pressure on pipettes) .
To: D26, 54, B5, and D6 via zolden horseshee fummols.
To: B9, B20 and B21 via upper discharge funnels and

B23 mowable funnel rack.

Inatrumentntion: ,
Prassure manometers, PB4B~1G & 18;
Alr £low indicator and emplifiyor for :
contoct microphons, PR4B~-20.

Golden lorseshce and Uppsr Discharze Funnsls

Although the purpose of the golden horseshoe end upper discharge
funnels was explained in the preceding sectiom, mors pertinedt dela ars
necessary for a complete description of the eguipment. The 18-8 stainless

’ steel upper diseharge fumnels comsist of & 4" diameter dy 15" high cylinder
wolded to the top of g 2" dimmetor by 3" high cylinder with a stainless
steel screen fitbed into the uppor cylinder for catching foreipn materials.
The discharge lines frem the tto funnels are joined and a common linme Zoes
to the B23 iovable funnel racke

The 18-8 gtainless steel golden horsashoe funnels consist of a 8"
x §® rectangular “rough aboub 2% deep with the discharge lines from cach
pair of funnels joining ard the comon lines going te vessols D26, Bl, BB
and BS. These funnels aleo contain stainlsss steel dereense The 18-8 staine
less steel reatwolls for the pipetbes are constructed of 2" IPS by about 15%
Jong end sach has a solution addition line fYom hole HT-(B eatering the bottenm
of the restwellise

- B8 Pracipitator exd B18 Condenser )

: The precipitator serves only %o reduce the volume of product solu=
tion aftér lead has bdenm removed in B12 electrolytic coll. The vessel is a
25-12 stainless steol frustrum-of-~cons tank with & sloping bobtom end a
capacity of 44 literzs Thé tank has an 18-8 stainless steal Jacket sorviced
by steun and wator; and a single linc serviced by stcan and alr cunters. the
bottom of the tank for agitation. A reflux condenser, 3518, is comneoted %o
the top of he tank tnd to the AlG offwgas systems The condonser, which is
a Jackebed, stainleas steel 3" IPS by 3'~6" lonz, is actually used as a heat
sxchenger for driving off wvapors from B6 during volume reduction. Hewrever,
‘ both steam and water arec comected to the jackes of the condenser. The
precipitator ovorflows to Coll B sump. Details of tank are Showm in CILe706D-110.

w o)
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Other soervices to BS include:

Solutien In:
Two linos from 3rd floor fumnels.
From B? or B8 pipette via golden horssshoe fumel.
Jeb Bl—~36w
Je'b SB"BGA‘

Solution Oub:
Bo=B3DEBs
Jot B6«EK3ae
Jot B6~Bl. ‘
To BS fized pipette by vacuum oa BO.
To BIl fized pipstie by vacuum on Bll,

Sompler: _
Standord sampler at wall plug BE~{3.
Probe from 3rd floors

Instrumentabion:
iqu vel probs from 3rd flocr,
Liquid lovel manemeter, PB4A-12;
Spogific gravity indicator, PBAL=~I10;

Pressure lanometer, PBEA~13
Temperature recorder, PBLA=D S
Sparger Indicator, PB4Amil,

Bl Precipitator and Al2 Condenser

Bl precipitator is identical in desizn and comstrusiion o BS and
is used as & spare. for volume reduction in case of BS fallore. AlZ2 condenscr,
idcatical o BI8 condomser on BS. is conmected to the top of Dl
AlG off-zas oysteme Bl precipitator is also used o5 an 2li-purposo tank,
such as a holdup tank in the tromsfer of product solution from Coll A o Cell
B (AS=Bl and B1~B26) in case the o jots from A9 to B26 fail, end as a
storage tank for warious solubions. . Sparger and jacket sérviess are tho some
as for B6s Details of tank are shomm in CL-700D~130.

Othor services 4o Bl ineclude:

Solzition Ins

JOT AS-BlDC.
Jet A9=-B1DD.
Jet RG-Bl.
.Jet B3-Bl, )
- From 37 or B8 wie zolden horseshos fumol,
Two lines from 8rd floor fumnsl.
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Soiubtion Cub:
Jet Bl-BlZA.
Jeb Bl=BGe
det Bi~L3.
Jdet Bl-BZ26.
Jot Bl~8lQ.

j Sampler
Standard sampler at wall plug DT=(3.
Probe from 3r& £loor.

Instrusentation:
liquid ievel probs from 3rd floor,
Liquid isvel mancmster, PB&A-D;
Specific graviby indleator, PR2A-1z
Pressure ranometer, PELA~L s
Temporaturo recorder, PRAAWS;
Sparger indicator, PB4A~Z,

B2, 39 ond Bll Fixed Pipettes

B2 and BY or Bil are vessols used for transferving product solution
from Bl and B8, respectively, %o the glassware via IB% mowable funnal rack.
The closed vessels arc 18«8 stainless steel cylindricsl tanks with soue bottoms
and are idemttical in desizn end constructions Each pipatie has a eapagily of
2.7 liters and contains at the botbom outlet a foot valve which is operated
from the 3rd floor. Vasuum and prossure is used for tronsferying the solutions
throuzh the pipéittes. Details of the pipettes are chowm in CL~TOGD~217 amd 218

Obher servicos for each of the pipettes include:

Solution Ia:
CPron 97d £loor fummel.

Ingtrumentation:
Pressure«vacuum manocnetsrs, PR4B-15, 17 & 19;
Air flow indicator sad conbacht
nitrophone emplifyer, ' PB4B~20,

B2Z lLovabls Pumnol Racks

The nmovable fummel rock is used ts a means of diverting tho flow of
product solution o cither of threc vessele, 521R zlass reactor in Cell I,
BRCR glass reactor in Cell III, and 319 fimal cvaporabor. The assonbly conw
olets of two scbs of three funnels.each, the upper seb being mountsd on a
rack such that it may be moved tack end forith in an cast-west horizomtal plone
by means of & rod cxbending through walil plug H-C7, and the lower set being

LS
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stationary. By having all the inlot lincs converge over the ceutral fumel of
tho motrble seb when ths seb 1ls in ¥he nmeubral position, She incoming solubion
oay be diverted fo the appropriunte staticnary fumel below simply by moving
the upper set %0 eny cus of the three positions,; “in®, "ncutral®, and "outs
Bach Nunel is an open 2512 stainless steol cylin®ical vessol with o conioal
bottom, the oylinder being comstructed of 4™ IPS by 6" high. Bach funnsl sone
tains a stainless steel screen. The ocutlet lines from ths two outside fumnels
of the upper, noveble Set are offset lu order that they may be in line with
the corregpondins funnel beolow when the upper rack is in the in or out posifiohe
The fumsl raek is located near the north cnd of Cell B on thg iest wall, and
debtails arc shown in ED-387«DAe Solubtion lines inoluds:

Solution In:
— :
Trom B9
Trom 313
From uppor disciarge fumnels
From 3rd floor funnsl

Solution Ouh:
To {zack in ocut position)
» s by’ P LY
To BZOR (zeck in neutral position)
To 319 {rack in :._41_' POEition)

B2IR, B21T. B2CR &nd B20T

The glass oquipment in the cubieles sutside of Cell B is described
in & sepurabe section of this manusl. .

B17 Sampling Vessel

The final sample of the produet solutlon is teken in wvessel BIT before
the Yransfar is made ¥o BI9 for finel cvagoration. The olosed, cylindrical
vessel is constructed of 5" IPS Hastelloy C and is about $% high having 4
capaeity of 248 literzs Details of the tank are shom in ED-382D. A3 hng been
proviously mentioned, the tenk is lccated at the end of the golden horseshos
rackz cpposite Bl2 slectrolytic cells Therefore, 37 and B2 pipetlss mey be ussd
in transferring solutions $o and from 317y The vessel is comnacted o the 418
offagan systom. ‘

GOither services to 317 include:

Solution Ins

rem ord £loor funnal.

From- B24 by pressure ¢n Bl4.

From B217 by pressurc on 521T.

Fron B20T by pressure on BI0T.

Fron B7 or B8 by pressure cua BY ¢ B8
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Sclution Cub:
To 57 or B3 pipoties by wacwmn on pipotics.
To B21? by vacuum on 8217
To B20T by vagwm on 3207,
To P24 By vactnu on D24

Samplar:
_ %Eoba fron 3rd £loor,

Ingtrunentsbion:
Liquid fevel probo from 3rd ficor,
Pregsuye manometor, FPBéA-il.

B3 Wastes Receiver

- Cateh tonk DS receives the fuming nitwic aoid wastes from the glass-

ware and tho lead ozids wastes from BlZ olestreiytic coll. The vessel 1s a
25=12 shainless steel frustrum-of-cone tank with a aloping bottom avd has a
capacity of 58 llters. The tank hes an 18«8 stainless stesl jacket serviesd
iy stoam end watere Agitabtion is accomplished by a sparger line entoring the
bottom and serviced by sisam and air. The tomk ic commected to the AlS off-gas

' system and contains an overflow line %o Coil B cumpe The tamk is located noer
the door of Cell B above BIC, Details of the 4ank are shom in TD«56.

Qther services 0 33 inciuds:

Solubion Int
From D12 via BF or IS, pipettes and golden horseshos fumnels.
From B21T by pressuxe on 31T
Fronm B20T by pressure on B20T.
Jat BE-830Bs
Jet B5-B3As
Jot BIO-R3e
Jot BleB3«
Two lines from 3rd £loor funnolse

Solubion Cuhs
Jco %—%ﬁh Py
Jdot BO-E10B.
Jot Bg-‘glw
i’ Jet B3~Bi2.
Jdet B3-332.
Sempleye
zobe from 3rd floor.
Stendard saupler ot wall plug BE-GS.

‘ L
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Inptromentation:
Laguid léwvel prebe from rd flcor,
Diquid lowvel monomstor,. PESwB3
Specific gravity indicator, TRO-8:

Pressure manometor, PBowb3
Tenperabwre ve¢order, PES=32
Svarger Indicator, PROSwTs

B0 tagtes ioldup Tenk

BIC boldup tardk is used for storags of all wasto materials from
Cail B prior to transfor 4o the fank Loym vin AS. The vessel is a 205412
stainless steel cylindrical ftanic with a slightly slcping bottom mad kas a
capacity of 100 1liters. The tank has an 18-8 stoinless otesl jackeds
gerviced by steam and water. Agitation is aceomplished by a sparger line
enbering the bobtom and serviced by stoom and air. Ths tank is commected
to the Al8 off-pas systsm and contains an overflow liné %o Cell B sump.
The tank is located just inside the door of Cell B at floor lovele Dotails
of the tank ars shom in CLe706D-112, Other servicos includes

Selution Ine
Tron ard ficor funnols
Je‘t 522"3103
Job Bl=10.
J@t BS-‘BIOA;
Jo% E3=-Bi0B.

Solﬁﬁo;.. Oubs
J5C Di0wis

Jet Bi0-AD.
Jet DI0-ABA,
Jot Bl1O-A5Be

Ingtrurentsations
Liguid level manometer, PBB=ij
Specific gravity indicator, PES-2;
Prossure manometer, PGty
Temperaturs rocorder, P53,

B24 Viastes [oldup Tenk

Tank B22 is used in shoring OClwgther wastes fren the glasmumre
prior to vemoval for radioisotops processing. Tho closed vessol is con
structed of Hactelloy ¢ and 1a 6% z 6" x 8" Jeep with o trough bobbaxm and
has a capacity of 5 liters. A specinl sample collection biister is locatsd
outside hole Bll-J1 Zfor the removal of wasbes from P24 for radiocisotepe
procesgings Pressure and vacuum aro suppliicd do e tanlks Details nrs
shorm in KD-381~DA. Othor services include:

n oD o
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Solution Iin:
From »rd flcor fuunol.
From BZ2IR cad 21T glassware by vacuum on 324
From B20R and B20T glasswEyos '
Fron Bl7 by vaocwum on B24.

Solution Qut:
To B2lR and B217 glassware by prasoure oa B24,
To B2OR and 3207 zinmsware by pressure on B24.
- To Bl7 Ly pressure on 324,
Tc bligber outside hole Bi-31 by pressurc on B24,

Instrumentation:
Pressure-vacura gauge, Piba

Coll B Sump
The sup collects all apt 11s azzd overflows from Cell B equipment
and mpxu" and 18 lccated along the full lenygih of ths west wall of Coll B.

The sup is aboub 127 x 12" and is lead linsd, aloping vovard the south cnde.
Services for tha sump include:

Solution In:
Uverticr from Bl.
Ovorfiowr freom B3.
Overflor from BB
Overflow {rom movable pipebtes restrolin.
Overflow from B22,
Addition 1in¢e from top of Cell II ocuhiclis.
Drain iincos from sample blisters Bl, B3 and BS.
Drain 1line {rom A16 off=-gas mmnifomo

Soluticn Oud:
J0% HSedille
ot ES-i5Be

Ingtrumentation:
Licquid iovel mnomebods PB3~13
specific pavity indicator, PB3«Ce

5 Singiiiedy
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Tho northesst sorner of Cell B is oceccupied by the chimmey {Ses
GL~706D~253) which ic approximately 20 fest deep. Ibs purpose is to pro-
vide radiation shielding when the {inel product essembly is introduced
into or removed from (ell B. The nozth and cast waile of ths cell form 2
sides of the chimnoy. The south and west sides of the c¢himngy, facing
the interior of "‘hc eoll, avs made of concrete 10 inches thick and hang
down o within 5% zee*c of the floor. 7Tha ‘bcp, which b&comes part of the

gsil B roof, conzicts of five removableo conersts blocks of deereasing
size, the mllos%; c;f which is 3 fset square and which fixes the offscti
aress section of the chimneys. The two bottorm blocks are in onoe piecae
During 0oll B cporations, the top of the chimnsy is closed to allow
maintenance of vacuun and for goneral safety.

Garricr guids pipes {CL~708D-258) are placed vertichlly in the
chimnoy 4o maintain aligonment of the carvier 2s it is raised or lewerets
The puide on the easd wail is macie of two parallel steel pipss so spaced
that the guide pin on the carprier will slide loossly betwesn them. I
extends from just belew the lowest ooncrete slab ©o abous one foot above
the dolly track. A% The upper end the pipes are {lared away from svach
other about 12 inches U9 simplify threading the guide pine The errange-
ment on the west wall of the chimpocy iz somewhat different. The pipes do
not extend down a8 fer sincs they must be short enough to be cleared by
the carrigr when it is moved Soward the B-19 aveh. To overcome this, the
dolly Ims #wo vertical pipes so placed that when it is in posilticn to rew-
ceive the carrier thoy are directly in linme with the other pipes but about
one foot short of mmacting with thems During the achual elevating or
lowering of the carrisr, this guide is médo continuvous by lowering two
long rods through the m.pos on the wall cnd the dolly. ”’h@s rods rest
in the wall pipes whon they are not being used and may bs fixed in the
upper positlon or lowered into the dolly pipes ab ml....

Dolly Tracks

At the botton of the cell in line with the chimnsy, o stainless
steei rods {CL-708D-248) lying parallsel to the norih wnlil aob as tracks {oz
the carcier dolly. They do not iie dire t1ly on the flcor but are supported
by a comcrebe and nmetal siructurc, the de.ta:.ls of rhiash can bs secen oz the
Drinte

Dolly

The Golly {L,L~?06D«2%5 248} iz a steinless steel four wheeled
aord mz‘cm,g on %:he tracks at all times. Its purpose is to move the Proe

duct carriey from its initial posi bensath the chimmpy o any deozz'ed

iticn
point in the E19 area and beck. Dibtancs of travel is limited 56 By feet.
The delly has four projections coinciding with fouwr holes cn the boblem of
the corrier for clignment. '
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Dolly Conbrol

The dolly is moved by a control {CL~708D-262) which consiets
pssentially of a rod fastoned 1o the dolly and a hand laver oubsido the ¢ell
which actuates the rod. This apparetus is located on the first f£loor at the
north end of the west wall.

Product farrier

The carrier (CL-706D-243 & 244) is s oylindrical steel shell, lead
£3110d except for the cenber hols in the top for holding the core and cons
collar. It woighs mbout 3000 powmds. It wms designhed %o give = minimum of
about 10 inches of lead shielding around the product while bhandling outside
the cell and in shipment. The Top of the carrier has two holes into which
two pins on tho botban of tho cdapber £i% to align the adapiers The bobttom
of the ecarrier has four holes which £it the projections on the dolly %o
8lizgn the carrier in the cell. The two “ears® used for hoisting the carrier
are fitted with removable guide pins which keep the assembly in line during
vertical motion in the chimmeys. A steel hood covers the opening in the top
and & gosket insurss a water tight seal. A coil compressicn spring in the
hood bears against the plug To hold it and the cone in placve durirng tramsit.

Yoke

The yoke {GI~706D~351) is used for liftiny and moving the carrier
with the hoiste It iz o steel beam crosspises fitted with a ring for the
hoist hook. Ab both ends are heavy stesl rods going dowmwmrd and ending in
hookte, bant in opposite directions, which fit the "ears®™ of the garrier.

gone and Cone Collpe

The cons (ED~255 & 1272-34) holds the product soluticn during final
gvaporation and the drisd produet remainsg in the cone dwring shippents Cones
for "Y™ shipments are tuantalum lined. The cong is cylindrical with the
bottom beinz closed and conical. The open top hes & shouldsy which joine it
with three serews to the cone collar (ED~295)s The collar is o larger
¢ylindrical piece also having a shouldsr on tope. This shoulder has thvree
rings 120° apart through which slide the adapber bars. The cone and collar
assembly £15 loosely in the carrier.

Cons Plug

Ths cono plug {CL~T06D-244) iz s nitalnleds cyiindrical shell £illed
with lead to act 2s & radiation barrier when the product is in the garrier.
It also nids in holding the cone end collar secursly in place. The latier
section extends pard way imbto the coms. Y™ cones have this lower section
covered with platinum. The upper part ¢ctupies the space inside the collers

Segilipmiinita¥.
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Thig provides gbout ton inches cof lead shielding above the product wihich is
roughly equivalent to that existing on the sides and bottom. A Korosenl
zasket £its around tho smaller cylinder and is cémepted to the botton of

the larger one. 4 lifting ying in the top of the plug allows easy insertion
or remeval.

Flug Lift

The piug 1ifs (CL=-706D-25Q) is u grout filled pipe ekxtemding from
the flooy of the third level dowm into the cell through s hole in the cell
rcof. The bottom end has a hook and the sop a handle for 1ifting monually
or by o hoist, A pin secoures the 1ift in the bop position.

Cong Adpater

The cono adapter {CL=T708D-247; is & device Por remotd conttol
handling of the cone esnd cone collers It is attached %o the collar dnd
cons assembly oubside the cell and is not removed until the carvier is
£inally taken from the cells (It is an'18-8 S Cbhredangle approximabely
8 = 11 inches with a 6=17/32% hole in its center)s Ieer tho poriphery of
the circular hole, 120° apart, are rod holders fitted with set serows o
hold the rods in place. The holes in these chucks are sv direoted thabt
the rods poimt toward the center of the hole: Tho cone and collar fit
inside the hole and the rods slip through the rings of the cone coller to
held it and the cone in placos Each rod has a tlhreaded hole at ono end
into which a smaller rod may be screweds This porniis moving the rads in
cr out from a distance =0 the operator will not .exposs himself unnecessarilye
Cn top of the &depher, running along the short sides, arg wwo bullt wp
channels or slots. Their purpose is to receive tho two arms of the elevator.
To insurc the corroct position, each chamel nhas & 7/16" hole in the top and
center into vhich a pin on the elevator arm fitse The bottom of the adapter
has o pins that £i% into holes in the top of the product eorrier. They
alsc serve to criemt the equipmente. ‘

t

fone Blevator

The clevator {CL~708D-247) is & verdically movable bracket having
two horizontal arms or extensions which engage the cobs adapter. It is
fastencd vo the west wall in line with the cenbter of the dolly. It is
raiged and licwwered by a canbrol pipe, £illed with grout, exteading thyrough
the ceiling to the floor of %ho third level. A chain hoist iz used Ho give
betber comtrecl of movement. Its purpose is to raise thso conme and cone collar
from the carrier imbo positicn below the head hsater.

Cone isaber
There are two heating systems used to ovaporate the product solubion.

The first to be described involves the cone heateor {CL-=T06D-247 & 248). . It is
sonewiat funrel-liZe in shape ond cpen at tho top with the bottom part lcadiag
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into a }5* pipe through vhich hot air enters. Ths upper part is double walled
with powdered ¥ghD £illing for insulatione It was desigood Ho euvelcp the cane
loosely to allow free passaege of the air. A% Tthe top, arcund the periphery
are four pipes, 4" loog, wolded verticollys They bear againt® tho bottom of
the cons collar when the heater is in position, thus providing space for air
$lows T0 ingure proper centsoring of the heater arcund the cone, fowr hall
round spacers sre welded on the inside wall of the hsatere.. The 157 hot air
inlet pipe extends dourmard fron tho hsater several inches and makes & right
engle at which point a thermocouple well is inserteds This thoymocoupls ine
dicate? heater air tewperatures The pipe then runs harizonteliy about 147
end swings upwards In this werbical section, cennection is made Yo & Tlexible
hose which in tuzn is comnectsod bo sither of two slectric air heaters located
outside the celie Above this commoction the vortical pipge is secured by a
flange to the Meater conbrol, a devise whicoh swings and raised or lowere the
heaters Vertical movement 1s limited to about 12%. This contrcl is simply &
pipe £illed with zrout as @ radiation shield extending through tho eeilinz %o
the third floor wherc a handle is atbacheds It is raised or lowered by a
hoist looated on the third floor and is swumg manually. Then not in use, the
heater rests in ite lower position near the wost wall. To put inbo oporating
position it is swung coumter-clockwise (looking dotm) uniil it liss beolow the
cong and then rafsed until the four pipes previocusly mentioned touch the
bottom of the cone collare. This operntion is dome with the aid of severanl
paviscopes to b9 desoribed lator.

There are two cleciric air heaters {JL-706D-257) Iocated on the
north wall of €ell B, their purpose being to prévide hob air to the coms.
heaters Orly ome is used mb a time, tho other being & standby. To chanze
from one to ancther it is necessary to loesen tho flanges in the exi% lines
and transfer the orifice blank. BPach heater is made of 20 gars sheot stesl
wolded into the form of a twmel with a crossetection of 5 x 11 inchus and
reughly 35 feot long. The ends baper to it 2-3/8" pipss for inlet and oxit
air. A motal jacket céntaining 85% lngnesiz blotks 2% thick avrrounds the
rectangular seetion and also the bapered ssction/one exit sides The bop pard
of this jacket forms a removable cover to factlitate wiring, maintenence, and
repairs The bottom is alsd removable for replacenont of olements. Sixteen 2
 ®7 Calrod hairpin heaters opereting on 230 7, hang in the tumnel and ave in

circot contact with tho mowing aire A gerfes of Pins eids in ovtaiming
greater heat tronsmissicn. An adjustable thermastat can be set to cubt off
the current when a certain oublet air température is reasheds This is g
safety precautica and not an operating conveniense since the current will not
be burncd cn automatically vhen the temperature drops. It must be reset as
Panel Zoard 8. BEath hember has three thermoccuples 4o indicats tarporatures
at various polntss The exit air pipes from the two heators ere manifolded
into one lizme which enters the cell wall and conneeis %o the £lexible hose
inside the coll. A thermocoouwple st the junction zives outlet air temperatures.
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fead Honter

The other heating system, ubilizing 25 pound stesm, is the head
netter {(Cl~706D«245 & ED~362). It contributes wory slightly %o raising
-solution temperature in the oome, Its main purpose is %o supsr heat the
vapors iyom the solution to prevent condensation on the botdem part of the
head hoaters Air entors around the top of the conmo colisy amd goes out
the off~gag line, This removes saburated air and thus inorsases the driving
force. The hoaber {5 esaembinily a oylinder 67 high and 4" OJDe closed at
both eads with a rumber of pipses enboring it &% the tope It is brackebed
in a2 vertical position by a support plate o the north wall of the cell
aboud £ above the fldor and 2' from Hhe west wall. Tha piping arrangement,
which is somewhat complicated, is best understood by inspection of the
equipment and drawings. Five pipes of varying dismeters sre visible
enerzing from the dop of the cylinger. They go through holss In the support
plate to which they are welded, thus holding the assembly rigidly in plaes.
The largest pipe has two sinllér ohes running tirough it concentrically but
only ons annular space is usede Another pips has ¢he szmller one rumming
through 1% with no anoular space.  Thus, with a total of 8 pipes only 8 are
aveilable for fiuid flow and bemperature meagsurement. Only throe of the

‘ linss emerpo from the vottom of tho hemter. Une, exbending 3+3/8" and
clozed at the end, is a well For a thermccoupls indieating tempotrature
above the solutions This pipe is cembered in a larger one servinz as the
off~gas lince Hgwever, the off-gas line does a0t oxtsud below tha botion
surface of the heater. The third pipe is the salution addition line and
it extends 1F'. Above the suppord plabo it is manifoldsd into throe ITmes
lecading fvom B-20, D~21, and B-23. Lime Pour holds o thermecooudpls for off-
gas temperaturo and the other two aro for steom inlct and owtlets ThHo glheom
iniet openg to the imterior of the heater thus Taising the temperature of the
entire assembly. All lines in contact with solution or fumes mro mude of
Hastolloy C» Thoe heater is 50 located that when the carrier 13 moved wnder
it and the ek iifted with the olewator id is centersd inside tho eome collaz.
This is the operating position.

Viowinz Cono

Complete dryness of the product is dstormined by inspection with o
periscope in wall plug BR-d2s A& viewing tome is hold epposite this hole by
a bracket so that when the carrior and sone aré directly bolow it the [0~
duct con bo scene The purpese of tho gome is to limi% tho field 4o the cond
arca snd to ot off oxtroncous light which would otherwise make the inspection
difficult and uncertain. .

‘ Sowems
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Pansl Doard #8

Parel Doard § isc used for gonbrol of product soluvion ovmporabion.
It is located on the north side of the second levels A ilicromax recerds
the following tomperatures: head heabter, above solution, cone heator, angd
of f~gas. - Ancther instrument fitbod with = selecior switch gives temperatures
of different poiuts in the pleetric hesters including two in Iumber Onme and
thres in Thasber Two ond the oxit air from oither of thess heabers. Al20 on
#his board are the switchos and Veriaes for opcrating tho hoaters and the
wvalves and menometer for air flow oontrol. IHoead heater instruments inelude
tho D=13 cell end off-gas nanometers and bubblers, tho head heater steam
valve with a blow-Gomn valve, and = stoan pressure zagd. The B~19 off-sas
vaive (B19~A18} is located oA the floor of the third level in the sempler
probe areas This off-gas 1line has mn drain valve on the firs® leval near
the dolly mover.

Peristopes

Since many of the B~15 operations involvo movemsnt of equipment
inside the cell i% iz important %o bz able to see them. Two types of peri~
"scopes ore providede Ome is electrically operated and £1lipping a switch
results in a change of fisld. The other kind is loeated mamually. Bither
style may Be moved in or ocut by hand to select the desired objective. There
is 8 pumbor of holes im the cell mmll on the first and second levols, north
and wegt sides %o accomodate cither type of soopes By propor placement of
at least four instruments it is poosibls to wifness all critical B-18
operations.
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OELL B PROCESS

Swmary of the Procsss

Tho mebathesis ceke in A2 18 dissolved in 708 Hildy and ths solu-
tion transferred 9 B2§ Ain preparation for £ilioring. Vacuum is applied
+o BT transfer vessel and the sclution is filbered threugh B25 crud £ilter
o B27 in order to remove the undesirable insolublss from the solutisn
before procesding with ths final purification stepse The filtered product
aolution is then transferred to the Bl2 elsctwclybic coll whore the ctu-
teminating Pb is rembved as PbOss The volume of the product solution is
reduced in the B6 precipitntor and transferred %o the glass reactor in _
+the lead cubicle oubside of Cell B. Subscquent treatments with Duming HO0z,
HClwpther, H0lealcohol and absociute ether remove the contaminents, lamthewrum,
Iron, Niecttel, Chramiwm, lead and Stroatium, ihe Bariwy Chloride precipitate
remaining in the reactor. The final product, Zarium Chlarids, 1a dissolved
in vmter and transferred to BT from which the final sample is taiem. Ths
solnsion is then transferred to BlO where it is ewveporated to drymess prior
Yo shippicge

Cell B Operation

?

The ini%ial step in Coll B iz the crud filtration of the produst
solubicne Tho threc valves at B26 and D27 which are losated in the lead
cubicle outsido of Coll B are closed, ond vocwm cn D28 receiver is adjusted
bo 5% vater with the B26-416 off-gas walve on the third floor. Iramsfor of
the aitrate solution (metathesis cake in 500 oc T4 HOy) from Coll 4 %o
Cell B is staxbed with job A0-B26B while ons operator remeins ot the BR6-AlS
Tgewunm eontral talve in order to meintain a neogative pressurc on B26 dwring
the jetting operatione Tho fact that B26 reesiver has a cepacity of anly
6.5 litoras nacessitateos the carsful pressure contrel oz this veesel o pro=
vant blowing fluid out of the ranomptor and poseibly conteminating the pansl
boarde

when the jetding o B26 is cbmple‘te; the volurie, usually 35003000
ccy is calcula®ed from the liquid level and specific gravity rosdingse

The filiration it started by first applying vhowum o B27 and then
opening the valve bebweon D25 and 327 follcwed by opsmiag the walve botwsen
BZ6 and B25. Tho application of vacuum bo B27 and the opening of the valves
must be carried out in the cordér monbloned o prévent loss of solution arsund
B25 in casec theo ball joint comiectionsnt 25 aro lovsee

When filtration is compleote, as noted by a decreage in the vacuunm,
the vacuun is. shud off, all valves Petiwrcon B2G, B25 and B27 aye closed, snd
a pressure of 6 psi on the gauge is applied to B27 arnd the solution is transe
ferred to the Bl2 elegbrolytic cell. The volume in B12 is probed and is
usually found to be slighitly less than that in B28, '

o S ox IVK 11 )
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Tha enbire provedure doscribed above is regeated ab lsest Ywice
with rinscs from A9 through the crud filtration step to the D12 elacire-
lybic cell. The £irst rines is made with 380 cc 70¥ nitric plus 500 co water
and the volume in BlZ is egain probed snd usually fourd to be 3000-3500 caoe
The sgcond rinse i& mads with 500 ec water vhich inoreases the voloms in
B12 %o 35004000 eo» The desirsd £inal volume in Bl2.is 4000 ccs henos,
the proper amount of water 1s added o A9 for oniy adailional rinsse such
“hat the £inal volume in B12 will bs 4000 ce, allowing for the dilubion
which takes place during jotting from AS to B28. Breed on previous oz~
perienca, an increace of 2C0 ¢o in the volume due o jetiing ab thie polnt
has been found to be a safs figares For oxmmple, if, after the 500 ¢o
water rinse, the volume in 312 should bte 370D oc, then 100 cc of waber
srould bs 2dded 4o A9 in order o bring tho totel volume in B12 to 4000 oce
As an eltornative, the final volume in B2 moy be ndjusted by edding the
required cmouns of waker to B26 or directly to 812; however, this procedure
is acceptable only 3n emergencies. : '

er the final volume in Bl2 has bsan adjusted, the second step,
lend remowal, is roady 46 ta carried oube. Water iz turned on the jucket of
B13 and the dirsct current control benk switchos on PB 4B sre ‘turned on sush
thet the ammeter indicates 15 mmperes. Elegtrolysis is sllomod to procsed
for three hours at thab emperages After threc hours, the curvenk is ine
creased to 26 mtperes by adjusting the control bank switches, and slsetrolysis
1g allowed %o progsed for an additional eoven hours. During the electrolysiz,
B6 may be mada ready for roceiving the solubion from Bl3, and preparation may
be made for sampling the solution in BE {Sample Code {6F).

o Then eloctrolysic iz complets, theo solution iz ready to be tronse
ferrod £rom B2 So 36 with pipette 28, the current on the electrolytic cell
»ormining on daring the transfer. The B8 movable plpetie, which is operated
from the third floor, is raised from the restwsll position to the lower swing
level by cranking the handle of the worm gonr mschaniem in & counterwelocl
vise direction. The loclking pin on the swlng plats is then pulled, the
pipette rotated to the Bl2 position by turning the plate, end the locklng
pin put back in place. The pipette is tien lowered to thé position warked
B1Z and is ready for the solubion to be drawn up inbto i% by cranking the
handle in a oloclkwise direchbion. 35" of vacuum, as indiceted by The BS
manongtor on PB 4B, is applied to the pipettes. The vacuum cn the pipetts
will also drop &8 indicatad by the presswrs mancmobers ‘iithout shutbing
off the vacuunm, the pipetisc is zalsed to the lower swing level, the lecking
pin pulled and the pipette rotated to the BS position and leoied. The
pipette is lowored 50 the lower dischavrge levol, the vaduun chut off ard 257
prossure on the menomobter applied 4o the pipstte. The solution is thus digw
cha¥zed into the golden horsechoe funnel which, in turn, discherges into BB
precipitator. Cemplotica of the transfer i3 agein indicatsd by the scund
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frem the omplifier and the drop in pressurc. Pressurs on the pipetie is
shut off and the pipetie roturned to the restwell posibion by way of the
doer swing level. Bl2 Ievel is probed to sssurs that no solution rew
nains in it. The cwrrent and cooliny wolter on B12 is shut off. The
voluse in 86 is calculated from the liquid level and specific gravity
readings and the loss in volume due to lcad removal and evaporation, is
usuaily found to be in the order of 200-300 cc.

The third step, volume reduttion, in Cell B gporation is ready
to be carried out after the #6P sample has been talken. The BS air sparger
is turned on and preparations are rmade for sampling the product solutione
The sample blister jet is turned on nnd the sample tube put in place.
Aftor the solution has cireulated for 15 minubes, the somple tube conse
taining the {6P semple is removed and the job turned off. Steen is
turnod on the jacket of B8 and B18 condenser and the air spargor is
adjusted Lo 1" on the indicaotor insirument on PD £4A. As the solution in
B6 is heanting, the hizh prossure stean header on PE 44 is shut off and
the bdy-pats cpencd in order to eliminate the chance of jets lenking into
B6. Tho BY and Bll foot valves and the solution addition valves to
these pipettes, all of which are operated from the third floor, are
closed, and slight pressure is applied to B9 and BI1l £o prevent plugging
of the suction lines from B6 to each of %he pipsties. For the sams
reason, the air flow to all BS bubblers is turned up to a fast rato, and,
as an added precaution, both manometers are equaliszed. The manometor
equatieing wlves ere closed only when readings are to be taken und then,
very oarcfully, so that no fluid is lost if a +ube is Plugzed. Heating
of BS contdnte is continued until the solution is evaporated t0 dryness,
which is approximately 30 minutes after the liquid level manomoter reads
zeroe Two liters of distilled water are adfed o BS through the spiash
plate addition line from the third flow. Heating is continued until the
solutlon is ovaporatsd dovm to 350 cc cor 04" on the menometor, and steam
is shut off BS and B18 jackets. Tiater is turned on the Jjacket of B6 end
the contents cooled to 40°Cs The jacket water is shut off and the lovel
in BG read after all sourses of agitation are Gturred off, such as bubblers,
sparger and pressure on 39 ond Bll pipsttss. The product solution is now
ready to be transferred %o the glassware in the cubicles outside of Cell B
by neans of the 11 fixed pipeble and the R25 movable funnel racice

Alr pressure of 3i on thé gpuse at the glass pnnelbosrd is
applicd to the B21l«T trausfer vessel, and the B23 fumsl rack is moved in
position for transfor to B21-R reactor by pulling the controi rod undere
neath the slass panelboard all the way out. B9 and D11 Toot valves and
the solution addition valves are closed and tho amplifler turned on.
80-50" of vacuum on the manometer is applied to Bl and the solution is
drovm into it from BG. Completion of the transfer to Bl1 it noted by a
drop in the vacuum and a zurgling sound from the emplifier. Vacuunm is
shut off and the Bll foot valve is opened. After the contents of Bll
have drained into the movable fumiel, which may e seen through s

- »
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speeiflc receivor locatad in hole DI~Bl, alisht air pressure is applied to
Bll pipotis im order to blow forvard eny solution that might ba trapped in
the ling. The tramsfezr of soludlon meoy also bo observed by vierring B2i-R
through & poriscops located on the nordh side of Celil I cubigles Tho air
pressure an BIL and the Bil foot walve are shul off and the volume in B31«R
reade The LB bubblers asre turned on and the air sparger is turned on o 17
on the indicater, preparabtory to follewing up the transfer witn two water
rinses. Y5 cc of dlstilled water is added to BS through the spiash plate
addition llas {fron ithe 3rd floor and is allowsd 4o agitate for £ive minnbtes.
The riuso solubtlon is then transferrad 2o B2i-R as described abovs by way of
811 and B23. The second ringe consists of 76 cc of distilled water added =g
abave and agitated for five minutess The B6 hubblers and air sparger are
turned off before transferring from BS to B2I-R as tofara. Afbor the 1ina
from BI1l Vo the funnel is air-blevm and the B1l foot valve shut off as
mreoviously deseribed, the final volume in BRI-R is read ard is fownmd to be
about 800 cce .

The operation of the glassware and final ovaporstion is described
in another soction of thie manumi,

Hendling of Vastes

Puming nitric aeid precipitation wastes are transferred {ran B20T
to 3, the latber of whieh contains 20 liters of water vhich is edded through
the drd floor funnel prior to the wastes travsfer (for commlcte descyiption
of trausfor, ses soction on glasswore operation)e The B3 air sparzer is
turned on and preparations pade for sampling the soludion. The B3 sample
biizter jeb gmli plug BE-06) it burned on and the sample tubs put in place.
Afber the solutién hos eirculatsd for 15 minutes, 4he sample tube contaiming
the 5N somple 1B removed apd the jet turned off. The B3 eir sparger is
ahut off and the volun® remd. The wasto salubion in B3 15 then transforred
to vaste holdup tank BIO with jot 33-Bl0A. B3 sparger is furned on and B3
is then ringed with 2 or 3 1libers of water edded through 33 flocr splash
plate funnel, and the rinse is transferred ¢4 B1O with jot B3-Bl0A. The I3
sparger is chub off«

The isad oxide wastes in BIZ glsctrolytie ceoll are dissolved mnd
transferred to B3 catch tAnk where the eolubion in sampled bafore being
discardeds Four liters of 257 nitric acid and 100 cz of 30,7 hydrogen
perozide aro added to Bl2 through the 3rd floor fumnsl. Tem nbmbes after
the nbove addibion, sucther 100 cc of 30% hydrogen percxide f£olléwed with
200 oc of rinse wnter are added o Pl2. The contents are alilowed %o dizest

.for 30 nminutes after the last nddition, during which %ims BS is made ready

for rsceiving the solution from Bl2. The B3 air spargsr is turned on to
0.5 on the indicator and preparations are made for sampling tho solution
after 1t is transforred to B3. Torty minutes after the initiel addition
of the acid end percxide, or thirdy minutes after the f£inal addition of
perexide and rinse water, tho tmsbte solution in B12 is transferred %o B3
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with movable pipotto E7 by way of the golden horseshoe fummel. Operation
of the movable pipedbes has been deseribed proviously. APter the transler
is completed, a secord dissolving in B2 is made extactly &s described
above, tnd the soludiom, affor digesting the ustal forty ninutes, iranse
forred to B8. After the second transfer is completed, & finml rinse of

4.5 Iiters of 257 ndfric acid is added Yo BI2 and immediatoly transfarred
‘to BS with pipelio B7. The B3 sample blister job is turred on and the
sample tubs pub in placs. Afer the solution mms circulated for 18 minutes,
tho sample tube containing the 3P sample is removed and the jet turmed
offe The B3 air sparger is twrned off and ths volune reade

then analysis of the semple iz obtained, “hs golution is trans-
ferred Lrom B3 Yo D10 with jebt B3--Bl0A. Uhen B3 is cmply as indicoted by
the manomeoter und withoud turning off the job, & liters of anitric zoid ars
added to B3 throwgh the 3Zrd f£lcor splash piste fumol. Then B3 is oy,
the B3~Bl0A jet is turned off.

Ths waste solubion in BiO, which coénsigts of the lcad oxlde
waste as well as the fuming nitric acld waste that was added sarlicr %o
this tenk, is Transferrsd bo 45 with jeb B10-ABA or B, meutralized with
EaOH, end then sent to Wil with jet A5-Wlle Severnl liters of rince
vater are added o B10 throwvgh the 3rd floor fumnel and 4ransferred to
Wil as deseribved above.

Ot o Snep v
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Pinal Product Hendling

Frior %o the Bl7-Bl9 product soludtica transfor, cortain pre-
parations must be made. The product carricr o bo ussd for shipment is
moved from storage (above "hat” labz.) 4o the third lovele A clean
tantalum lined cone ond cone collar, the adaptor, amd plug are obtained.
The two jsuide ping fivo sereowed into the "ears® of the cerriers The cone
is placed in the carrfer and the adapbter is pub over 1%, Taking cars
orient tho adspier so that one chnek will face Whs B9 ares {(west). This
allows clearsnce for the plug which labor will hang in the cell whlle the
carrier moves under its If & ghort 708-C type plug is used, this pre~
cauticn is not necessarys The %o pins or the batitom of the adapter must
£1% the holes on tho top of the carrier. Nexb. the cone and collar ors
rotated so that the thres short rods of the adapber ecan be pushed throuzh
them~~far anough to hold securely bub not onough to provent entry of the
pluge 1t is important that these rods have their tapped ends facing out-
ward bocausc of the special removal techmique reguired when the product
is in the carrlier. The cet strews are twrned slightly more than *Pingor-
tight” with o szpll wrench to facilitate rapid loosening end 5o lessen
personnel exposures The Koroseal plug gasket is chetked and tho plug is
then inserted into the assembly with the 1if% ring facing east ond west.
While this is Deing done, the other oporators con make the other preparationa.

The concrote blooks are removed from the chimmey with the hoist
and placed on the floor on top of one another just norsh of the chimmsys
Bach block is provided sith 3 rings to which ore hooked three steel cablcs
coennacting o the hoist hocke This 1s & delicate operation and cerc must
be takeu bo maimtain egual temsion in 83l thres cables so that the blocks
are iifbed without tilting. Recesses aro built into the bobtoms of +hs
last three blocks removed so that wion they rro properly lined up the
1ifting rings of each preceding block will £it inko them. I% 16 advisablo
to have an IIP survey when opening the chimmey. Four mowble pipes £it%ed
with chains are placed at each sorner of the chimmay %o provent persongel
from falling into the colls Thess should be in place ab all “imos when
the blocks are removed. .

The dolly is nor located ak the éast wall of Hhe coll directly
in the path of the carrier to bo lowereds The guitbrods aro 1ifbed with
a long look, rotated to rolease the catéhes, and dropped into position
inside the pipes on tho dollys This forms a conbinusus cuide on the west
side« Tho east guide iz Immobile and permsnemb. The nexb step is to lower
the carricr essambly dovm the ohimmey omto tho dollye This is done
cauticusly, rmpking cortain that the quwide pins cagaze the suids rods
properiy and that the carrier bumps nothing in ite deseccnt. The four
holes in the bottom of the carricr usually aliom themsolves with the
projecticns on the dolly but if they fail to do so, this can bo 26CoTp-
lished with 1ittle difficulty by raising and turning the carricer slighbiv.
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Ths wro west Zuids rods ars now raised, rodatzd, and locked in +the udver
* 5 &

7 b
vesition. This gets them oub of the path of the dolly and carzier. Ths
double thiclmess block is pub tack imbo the chimnsy og a protseticn

-

against radiation and falls. I clso scals ©he cell %o allow maintonance
of vacuum.

From now on 21l cporations must be dome by remobe control. I3
is very important that as many of thees as possiblo are observed with the
scopese Tho next step is to wake sure the plug lift is in itz lower
positicn. The dolly is moved westward until the plug 1if% hook engages -
the ring on the plug. ‘hen this is definitely esteblished visually, the
1if% is raised B0 i%s upper posivion and locked with o pin. There is a
portable mochanical lif'Yer cvailable but most cperstors prefer 4o do the
job mamually. Tho sir heates must be oub of the path of the olewator
{rotated cloditwise) and tha elevator should bo all ths way dovme The
dolly is moved west {observe with seopes) wnbil the olevator arms slide
into the chatmels of the adepter and the cembering pine are in line with
the guide holes. The pins and holes should merge vhen the elovator iz
raised. The sievator is 1ifsed until %he adapier, cone, and collar oz in
place under the head heater and then lockeds. The operator can feel this
since actual contact is mnde. 4% lcast four men arc needed for these
moving operations since several scopes are used and one man muss opecrate
the 1ifts. The carrier is now reburned to 1tz initial position umder the
chimney. ilext, the cone healeor is rotated countor-clocltrise nbout 9L°
unbil it stopz. I8 i then raizod with the hoist whiic observing uatil
the four vertical pins of the heater touch the under side of the shoulder
of the ccme collar. These ping mainbain clearance for hot oxibt air. Tas
chain hoist used is mamually operaZsed and holds the hoater inm place during
subsequent cporotions.

AG this peink; tho product solution which is in B17 is introducsd
afo the comes The BIS=-A1l6 off-gne valve is vlosed. Its vath is as follows:
88 pipetito, upper discharge fumusl, moveble funnel rack {B23), and then into
the cons (MS). Ths wolume in BiT is usually about 200 ml. In %his case,
the transfer is followed by a wator wash sufficient %o -makc a total of 250
ml in the conse The waber is added %o 517 via B20 or B21 and it then follows
the seme ovurse as the proGuet solubtion. In the event that “he volumo in B17
is negarer 150 mi, two water vmshes can te uged without cxeceading the 250 mi
in the come. If the BL7 volume should be too ‘reat to allow a wabor wash
and still Leep within limits, i% may be nscessar;, toc make two evaporations.
AfGor the first volume reduetion, followed by o cocling poriod, the remainder
of the solutlon could be Yransferred and this followed by one or two wober
washes. Huoh of this proccdure is lofd b0 the diserotion of supervision and
is therefore difficult ©o describe szactly.

o v

3 oo

Los$ of the contrcls for evaporadion are at Panel Ioard 8. Ths
" . - Y » - A
B810=416 offwmas valve {Brd flsor) is ovpehod encugh to maintain a flow of

&
Ky

Ov3 inch on the panel beard mencmeter. This mencmoter blows very easily
so tho cqualizer valve is openod whenever Clow rate adjustoents are beinsT

4

zade. Ons man operabtes the BL9-418 walve ond ancthsr the squalizar.
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Thrao o eix pounds of steam 2o the lhiead heater are Yurned one. 1109C is
the dosired tempesraturc. Air Lo the ocoze heater is always turned on
before starbiang the olectric heater and it is loft on dwring cooling. A%
Pirst, it is cusfomary %o run air through st 10«20 inches on tho memo-
notor to reach the swvaporabing témpsraturc mere guioklys lowever, when
this emporature is approached, air fiow is adjusted +o 25 inches (squiva-
lent S0 65 Celfulla). A suwifch bohind the panel board is used for selecking
either slectric heater for opsrabions The moster starter is then turned
on as are switchme to both Variaose AL first, the Tariacs are got at
about 80, but they are later changed, if necessary, ¢o mainiein the doe
sired cono hoator nir temperature of 145%C. If a certain outlet air
temperatwre is oxceeded, the heater will be cut off automaticelly and red
lichits en the panel bosrd will go out. The heator must be restarted
‘marunlly after suffisient cooling for the thermostab to roset itself.

The thermostet regulates the outlet air temperature bub She cens tempera-
vure 18 tho mwst important one, so the thermostet was set %o cut oub vhen
tho eone btemperaturée exceeded about 155°C whem air £low was 66 Cufslle
fowover, 1t nust be kept in mind that thic is an indirect control gnd will
not be very axact, cspeciglly if rate of air flow changes or other
variables ocours Tomperature conbrol is besgt accomplished by regulating
the Varlacs. Uher svaporation tesperature is attained, ail temperatures
obtaingable off the [iicromax and the varisbls indicator are recorded on the
run shost every 15 minubese Cone temperaturs 1s kept ab 145°C for four
houre afler whieh the product ie inspected throurlt o sgope to seo if it

is drye The gican aad ¢legtric heater are turned off. The air is loft
on until the cone hag cooled to 70-80°C. Tho cone heatey is then lowered
and rotated olookwiso. The d6lly ia noved wesd unbil it {s direotly
bolow the ¢ounes A marl on ¥he dolly movor rod holps spot the carrier bus
obscrvation through scopes it necessary, The elsvabor is lowered all the
waye This dlsengages the pinsg on the elovator arms from the adapisr chamel
holeg end frecs tho assembly. The carrier is moved until the cone is diroctly
opposite hole Bl~J2 and underncath the viewing conee In bthis positlon it is
possible to deternine the condition of tho produsts If the product is nes
dry it mus? be roturned for further evaporation.

Upon complotion of drying,the product is ready for tho @
tost to be started 16 hours affor the last separation 3imo (IST).
earrler 1s moved beneath tho plug which is then lowsred only pardt wmy into
the collar and cone leaving the plug still suspended from tho lift hook.

The, conercte block iz lifted cut of the chimmey whilo 2 Health-Phisics man
makes hiis surveys. The chimey is covered by & heavy steal plates A1l
necossary instruments used in the test are assenbled end made ready £or uste
An experionced mon from the Amalytical Group, assisted by Health-Physies,
is in charge. An ingignments man im prosent %o loep ingttuments in working
order. It is tho respomsibility of Operations t¢ handie the carriesr, concrote
slab, metal plate, and tc help wherever needed. when the roadings are taken,
the carrier is moved back under the plug which is agein partly inserted.
Twenty-ciz hours after ILST, more readings are talken and the analysis is
findshed. The instruments and stecl platc ars removed and the carrier is
ready for rcemoval fron the cell,

- m
iieu-s-’—«
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The plug is lowered 21l the way into the carriers TFron here ths doily is
moved under the chirmgy. The guide rods are put into place amd e carrics
is olevnted and set ¢m paper provicusly put on the floors. The £ollewing
operations must be done quickly and earefully, in prosence of HP, %0 avoid
ovarerposure. The edapterechuslt 56% serows sre loosened with & wreneh angd
the rods aro pulled baok with the threaded rod pullers. The adapher can .
nowr be 1ifted off and the two guide pins are removed. ext the gasket and
carrier hood arc put in placs and sarewed domm fizmlye The carrier is
mored ¢o the first lovel. At this time, id is customery for IP to make
its routing pre-shipment survey. If the outside of the oarrier is conw
taminated it can Lo cleaned off in Room S. The assembly is then ready

for shipment and it iz placed on the trucks.

The product analysis is aggain chegked at "Site~Y" where a direcst
radiation method is ubilized. Readings are taliont abt 20 feet from tho cx~
poasd product trith ap lenization chamber. In thiis chamber the current
roquired to just balance the discharge is measured. Tha sobup was
standardized with & two fram radium source. Seattaring with their techmigue
averagos about 107 whilo ours is nearsr 1003. That fach, in addltion to
their gzreater sxporiemce, makes thelr methed currently suporior 0 OWwSe
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. CUBICIES = GENERAL IIFORMATION

After several runs 1% became apparont thag the zlass equipment
and She hastelloy valves wero going 4o require constant matntenance and
replacenent. To make this more readily feesible, imdividual cells of
lead werc constructed so as o maks thig squipmont accessible without
the nocsssity of decowbtaminating Cell B. -

Location and Description

The lead cells wora comstructed ot the firet lovel agningt the
west wall of Call B, the contrsto wall of Cell B actually being the east
wall of tho cubicles (sez prints D-7 and BE-681)e Sefors comstruchion
began, seoveral plugs were removed freom the Cell B wall and these opanings,
wWhich now connect Cells I, II, III and IV with Cell B ars used as “pips
tunnols® into Cell Be

Each cell bes a "waterwtight® stainless stoel liner o make de~
contamination easier and {0 make possible the recovery of spilled solu~
tions (E~592, E593, E=526)s The individunl liners ars sSurrounded on the
rortk, west, couth and top sides by lead shiclding (Cell B wrll covers
the oast end the concreto base pad {E-BS0) provides the flcor. The sides
facing ocut into the bullding havs twelve inches of load shielding, the
inner oell valls are four inches thick {some parts of Cell IV have only
ten inches of shielding)s The lead is held in place by black iron plates
and the weight {of roof, ette) 15 supperted By stundard steuctural steel
warle (E-582, E-598)« The whole assembly is topped by m stainloass stesl
zoof and surroundad by a lead floor 0 facilitate decontaminmation work.

Sexvices - lLighting, Ventilation and Drainaze

Illumination is provided for each cell by a siagle buldb (200
~wedt ia Celis I, IT and IIX and 20 watbin Cell IV). The somtwol box for
these lights is meunted on the west wall &f Cell B, just nmorth of the
cubicles. The ligh® fixbures, all of which ars of the explosion proof
type, (E~585, E«S83), arc mounted an redovable sestions of the lead
shielding co that 1f ascessary it is posdible to replace a bulb while
process solutlon is in ono of the cellss

Cell ventilabtien is provided by four 1aeh stainless sheal plpes
which extend into Cell B, putbing tho pubisles under the same negative
pressure as Cs8ll 3B, :

Vessel ventilatior is provided by off~gms hoods {ses sestidn on
Coll I Equipment). The suction of those hoods is obtained from the. A<l
vacuun systems The fumes sollectsd by the hoods are piped izte Goll B
(via the open plugs mentioned above) aud discharzed into the &=~16 hoaders
The aff-gas 1lins hag a drmin and trap so theb condeasato in tho line drains
te the cell floor and not back imbo the vessels. Yalves fopr “hese linss
are lacated on the third lovel (B21) and on the second level (B20)west wall
of Cell 3.
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External drolange eround the cubioles is vip a load £lcor to a
fleor drein zoing Lo the tank farm sebbling basin. The stminless steel
roof pan drains into Coll B sump. C911 IXI drains inbo Cell IXI. Coll IV
Graine to P22, & catch tank in Gell Be Colls I end IIT have no drains,
the llners are suptied by jets discharging inte 522 {talves on PB 24).

Acesss Arrancements (For vision, Uaintenance, Oporation and Transfer linee)

Each cell has a periscope housing (E-584, E-593) threugh vhich a
periscope specific viawer my be inserted for observing cell operations.
These parts are merely stainless shesl pipes cast in load plugs so situated
that they do not “directly see" any piese of process equipment thus lese
sening tho daunger of heams of redistiom coming out the holes. The parts
are fitted on the laside with gravity ciesing sbainless stael doors.

The main Joorways into the cells have doublo closurc, a staine
less steol seal box and Korseal casket for waterproofing and s lead and
Steel door for shielding (E~585, 7-593, E-500, E~503, E~588, and B-596),
Ons iach bolts arc used to drew shub the ouber doors, these in turn bear
on the sonl boxes mmd the seal boxes beer on the saskots,

The walls between Colls I and II and the wall between Cells IT
and I1I hove stainless steel sleowes extonding through the lead and welded
to both lincrs. Threugh thesc slesves are wunm the %typon lines whieh comnect
the zlassware to the valves in Coll IT. The roof of Cells I, II apd IIT
have similer sleeves. TheSe are used for the solution and vacuumressure
lines, for tho control rods of the off-zae hood and drew off line, and for
the introdugtion of dacontaminating solutions. The sleoves in the roof not
in use ars filled with removable lead plugs, tha cthers are shiclded by
piling lesd bricks around the linas.

Decontamination of Equirment and Colls

_ Pecontamination of the equipment i9 accomplished by cirpulntion
of dilute nitric acid and sodium citrate solutions through the cquipment.
10 avoid spreading sctive material +o linss that fsy 0ot bo contamineted,
first twg or thres washes should be put Shroush only those lines which
have begen used for sransfers during the run. Succceding washes, howevor .
should b8 cireulated Shrouzh all ilnes, walves, and pioces of equipment,

' The under side of the off-izas hoods and the off-gas lines are
plates that will not be.clesred by the above procedurs. To decontsminate
these ardng it is neécessary %o remove the reactors {see ssctiom on Equip~
- ment Repiacemont for Remowml Procedurs) and spray sodlum citvate and hob
Sodium carbonate solubtions up ngeinst tho hoodse After spraying, the
hoods are "hosed domm® with steam. If during this protedure the off-gas
line is open, some solution and soms steam will be drawn through the lize
thus docontaminating it.
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Decontamination of the ceil liners is done by the same method as
the off-gas hoodss The cells are alternately sprayed with sodium citrate
and sodium csrbonate and sprayed with steam. Care mist bo taken to Ireap
The liquid lovel in the liners low to prevent the solutions from draining
out into the building.

CELL I EQUIFLENT DBESCRIPTION

Reactor (B21R)

The reactor {ED-389) is a 4.5 liter open topped lass vessel
that is best described ma a lerge filter fumnols The filter medium is
sintered ;luss disc of medium porosity. There is a jlass semi-ball joint
on the dischiarge or drain line under the disc which is used %o connsct
tho reactor to the transfer vessel. Vhen air pressure is applisd to the
transfer vessel beneath the disc, the liquid is held above the dise and
reactions may be carried on as through it worc a closed bobttom vessel.
When the reaction is complete, wacuum is applied to the transfer vessel
and the solution is filtered out of tho reactor any precipitate or in-

‘ solubles remaining on the filter.

The reactor reccives golutions from B2B, the "slass panelboard®,
B20T, and B24.

Transfor Vesael (B217)

The transfer vessel (ED-889) is a five liter glass vacum
prossure pot used to transfor sclutions and to apply vacuum or pressure
to the underside of thc reactor disc. It is equipped with wash jets by
which water from the panclboard ic introduced to rinse the vessel.

Off~Gas ood

The off-zas hood (ED-398) is a hasteiloy ¢ cover which fits over
ths top opening of the remctor. It cets as o fume hood and collects off~-
gas fron tho reactor. It is comnocted 4o the off=gas lino proper via a
stainless stoel semi~ball joint. This joint is in & vortical position
and then recomucctsd %o the off-zas line merely by lowerinz it into .
placc (B"‘GIG)O ‘

The lines entering the roactor do so throuzh the hoods There
are two wash lines from tho panelboard, one solution tine fron D23, one
recycle line from B21T and a draw off line. The draw off line is a
hastelloy C line which can be lowered through the hood dovn to the disc.
. Through this line soiution can be removed if the disc ghould pluge. '

The control rod for the draw off line, the rod for rcising or
lowering the hood and an adjustment for the off-zas ball joint heizht
all oxtendithroush the roof of the cell and are Qperated from therae.
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Sguipment Cperation

Check that all walves in Cell II are closed znd that B2l is empLy
and ready to receivc process solution. Put about two or threo pounds of
gir pressure on the transfor vessel. This pressure is transmitted to the
underside of the reactor disc and seals the botton of the reactor. The
process solution is then transferred from Cell B te B21 via D23 (see Coll B
Operation for details). For each volume of process solution, add five
volumes of fuming nitric aeid and blow dowm the line. The acid is added
from the panelbomrd end gees Lo the reactor via the wash jets. The transfer
vessel pressure is adjusted until the excess mir flowing upward through the
disc is just enough %o gently sparge the solubion. After five minutes of
agitation, the transfer vessel is put wnder vacuum--causing the selution in
the roactor to filter through the disc into the transfer vessel. The product,
vhich hos been precipitatsd as the nitrate, rcmeins on tho filter disc. B21T
is nowr vented to the atmosphere at the penolbsard and B20T is placed under
vacuun. The transfer line bettreen the two vessels is opened {(two valves in
Cell II) and the fuming nitric waste is drawm into B20T, as are several
pertions of wash water vhich are added to B21T from the panelboerd as soon
as the acid trunsfer is finished. The transfer line betwcen the vessels is
closed and the one betwsen B20T and B3 is oponed. B20T is placed under
pressure and the acid waste followed by wash wator, is pushed to B3 for
sampling and "disposal. B20T is then vented to the atmosphere at the panel-
board. B2lT is again placed under 4wo pounds of pressure. Pifdy cc of
distilled water are added via the wash jots and the line is blowm dowme
Then 800 ¢¢ of cold HCl-ether (sce Chemistry of Process for Concentrations)
is blowa into the reactor from the paneltosrd. After five minutes, this
solution is filtered, the product precipitates on the Gisc as the chlorids.
The product precipitate on tho disc 1s vmshed with thros 50 co portions of
cold HCi-alcohol and then with three 50 ce portions of cold ethor. The
washes ere blown down vhile the “ransfer vessel is under vacuun and so are
drawn through the procipitate on the disce The combined HClwsther, Gl
alcohol, and ether wastes are transferred to B2OT in the same mannsrT as
was the fuming nitric waste. B21T is now washed sith several portions of
distilled water as are the transfer lines leading to B3, B19, Bl7 and B20,
The wash water used %o wask the Bl7 line is drawm baek to B2OT and dise
posed of via one of the other lines, leavinz B17 clean and emnty, ready to
receive product solutions One hundred co's of distilled water are used to
dispolve the product, filtered and then pushed to Bl7. Two 50 cc washos
arc put through B2IR to B2IT to Di7. Thé product solution is thon sanpled
 in Bl7, transferred %o a shipping cone and ovaporated.

Chemistry of tho Procsas

The product,as transferred from Gell T %o the glasswaro, consists
of o water solution of Barium Jitrate, Ianthanum Hitrate, Stroutium Titrate
plus impurities (iron, lead, chromium, nickel)s TFuming nitric acid (927
INO3) is used to raise the nitrate concentration above 15 normai. In this
ranzs, the Barium and Strontium ars quantatively precipitatsd.
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alvretes as does the major rart of the lanthamms nitrate.

i
|
Ba(ii0z)o % 2 HCL {other solution) —-> BaCly V& 2 HiO; (other
solubicn)e The strontium chloride formed is colublo in the FCi-aether and
goes out with the waste solution.

The bariua chloride is insoluble in BClwaicoliol {96 ce alcohol/
4 oc com. [EC) and in ether, the washing materials used. Some lanthanmm,
however, is stripped by these vashes. Tho preduct BaCls i3 water solubles

The ether and alcohol solutious are chilled before use %o keep
loss of rsagent by eveporation to a minimume

Operational Iints

‘ (1) Since ell the reagents used are fairly volatile, sparging
should be kept ot a minimm. Only sasugh pressure o leep the solution
gently agitating shouid bo used.

(2) Vision is an important part of cperation. The method and

valus varying with the “state of transparency” of the glassware. Ix-

perigence indicstes that flow through the comnector botwesn reactor and

transfer vessel can te observed long ofter the reactor is transiucent.
fhe compietion of a transfer can best be determined by ¢bservaiion of
tho transfor line. 4% the ond of the tramsfer, the lines will jerk and
choke as air passes through behind the solutiocn.

wt

1

{(3) To eimplotely dispose of any sclubtion in ths trounsfer
vessel, the lines must Do oqualized. hile filtering, ths exit trensfer
lires are placed under vacuum and when the trencfer vessel is puvt undsy

- pressure, solution partly £ills the lines. To roturn this solution +o
the transfer vessel, the vessel ic vented b0 “he atmosphere and the
valves in the limes in question are opensde. The pressurss are thus
equalized encd the solution drains back %o the vessele This is sspecially
important im the transfer of the product solusion o DBIT since such o
small volure is handled.

% Although the major pard of the lanthamum in most preparations
vsnraves this wey, shere have been ogsasions vhen most of the
lenthonum or largs portions of it have precipitated at this

‘ point and have beon romoved as soluble ehlorids in the [IC1-
Gl 25tes It is suspocted that presence of lead due to

T

i
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“ncompiete romeval in elootrolysic may bo the cause of this
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The (8ll 3 monitron is used %o confirm the tranafer of the pro«
soluvbion 4o the cubicles. Ths monitron is also used to indinate th

£ active matorial %o tho gsll ( iPGv waste, HClegther waste, 3roduct
solution) by its incressed readinge.

The “outic pis” is used %o indicats the status =2t the cubicless
Scme radistion is present around the base due to back scatbering through
tho Zloor. This has been utilizod as a transfer indication. As active
material is transforved from B21T %o B20T, or BZOT %o B3, the rediation
level chamyces appreciably so that with a 1ittle expericnes i% can be used
as a reliable indlestion of golution stabuse

CELL I HIERGEICY AND ALTERIATE FROCEDURES

B20 and 821 are duplicate sects of cquipment and even though B2l
has been chosen the primary set, if both arc in working order e:.ther ong
may be usade

Solution Trapped in Reactor

If at any Zime the oporator finds that he has solution in the
reactor which cannot be removed through the filter dus So filter pluzzing,
several allernabives are available.

The first abtempt iz o unplug the dises This is done by apply-
ing pressurs bencath tho disc {via the ronsfer vessel) thus foreinz material
off *!:ne disc and up into the solution. If thisc does not cucceed, the next
step is to remove the product from tho reactor and continue operations in
the alternate set of glassvares

Po remove Solution from the reactor, the draw off 1llns {a hastel-
loy G line which slides through the off~gag hood} is lowered dowm to the
dise. This line is controlled by & rod extermding through the roaf of the
cubicle. 3y means. of wmeowmnm and the correcht valive se‘btua 48 in Cell II,

the solution may be transferred to B24 or to either sransfer vaosszi and
srocessing continued.

if the attampt Yo remove solution wia the draw off lime proves
wmsuecessful, there is the "last cherce method®. The draw off lire is
lowered omto tho disc and the dise struck e sharp blew, the objective is
the nz.ez'vz.ng of the disc so that the soludion can drain unroubh who hole
and inbs the btransier vessel

S diniinininly
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SoLlution Irapnsd in fronsfer Vessol

I there ic soluticn $rapped in the transfer vessel end it cannot
be removed by pressure (due to ruptured dise, lemking ball joint, e%c,) it
san be romoved by vacuum to the alteraste tranafer vessol or to B24, If a1l
of Taese fail, the "last chance” method is used. Ome of the lead plugs is
removed from the csll roof and by moans of a red or wire, the transfer vessel
is brokem. The solution can then be Jetbted from the 1inor o 322 a3ud rew-

covarsd {rom thers.

A Lo At hkm} a2 e ] b Fa)
Litsrnate Roubes of Transfer

Origin Destination Nedium Routs
B20R B20? Yacwra Via disc

B20R B20T Vacuum Draw off iins
B20R B2OT Gravity Punciured diso
B20R B217 Vacuun Draw off 1ins
B20R B34 Vacwsn Draw off lins
BZ0T B20R Presgure Rocycle limm
B2CT . BE17 Pressure Transfer line
BZOT B2& Prossure Transfer lins
B20T B2s Vaouum Tremufer iins
5207 B217% Prossurs Transfor 1lins
B2GT B21T Vaowmra Trenzfor line
B20T Bl Pressure Tronsfer iine
Bage B3 Preasurs Transfer iins
B207 Coll 2 Sump Proasure BiS iius, cons removed
3207 B2 Jet Brealt B20T
521R p217 Vacuum Dige

B21IR n2lT Vecuun Do of £ iine
B2iR B21T Gravity Punctured disc
p21m B2iy Vacuum Dpaw of T lins
B2IR B24 Vacuum Drewy off lize
B21iT B2IR Pressure Recycie lins
B2iT " Bi7 Pressuse Transfer lines
R217 B24 Prescurs Transfer lins
B21p 8207 Pressure Transfer line
B217 B20T Vacurm Transfer iins
3217 Bis Pressure Trensfeor iline
2217 B3 Prassurs B1S line, come removad
B21T 322 Jet Broak B217
Bza B2ir Pressurs Deaw off lise
B24 B20R Presaure Deaw off line
B24 3217 Pressurae Transfer lins
B22 ¢ B217 Veotum Tronsfer lims
524 B2CT Pressure Trangfer linmo
822 3207 Ygcuunm Iransfer lins
B24 Bi7 Prpsawre Trongfor line

ilﬁ I ? ™ ﬂi
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These ars only ths dirsct transfors ond 1% must be
that many tronsfers sre possible by using intcrmediate vesce

B2CT o

3
21T %o B
B20T te B

CELL I BQUIFIENT REPLACRTENZ

The replacing of a reacbor is & simple operaticn and should be dome
wacnever decnied nscossary. The replacing of a transfer wossel or off—gas
hood is & lerge undertoking to be done only vhen absolutely ecssential and
wen relatively long poriocds of 4ime are availablie.

Esactor Heplacinsg

Step 1 - Disconneeting the Ball Joint

The tall joint olemp {D-618) is locsened by meens of the special
wrench provided {E-820}. Then “he halves of the Joint are copavated. The
separating of the joint is a delicate coperation and carc and patience are
asededs If the lower half of the joiat should bo broken, it would be
nocsssary to remove and replace the trensfer vessals. About one half pound
of pressure is Lept on the transfer vessel ©o 0id he parting of the joinmb.
Creator pressure incrceses tho possibility of droplets spraying outward
when the joint parts. Available tongs are then ussd 3o gently turn snd
Twist the halves of the joint until they part.

Stsp 2 - Reactor Homowal

The off ges hood is raised to its upper Dosition by means of the
tube extending throusgh the cell rcof. This raiscs the colubiorn iines and
wash lines above the ¢op of the reactor. Check to see that the drewr off
line is also in the up position {tho control =od, inside the hesd conbtrol
Pipe, snould now e sticking through a hole in the second lovel floori.
Check o see that the vicwing scope has been romoved from the colle

Ploce the resctor locator {C~514) in position with the sheet
metal hooks under the pivot points of the ¢
the reactor lccator control stick over the reactor frame side amm. ibld
the conirol in neutral position and 1if% the reacher by pushing down on
the handle of the lceator. This 1ifts the reactor sub of the wall supports
(=611} Slowiy push formvard on the conbrol stick until the reactor is in
horizontal position. By mesns of the localow the reoctor and reattor froms
may now be withdrawm from tho cell. The reacior is ramoved from the frame
by removing the two bolts which hold ihe frame togothers

A




$3tep 3 - Eeactor Bsinstallgtion

- !

The reactor is placed within the frame (B
polbied stocgether. The ball jo is coversd with &
Tho reactor and framsz nre placed on the reactor
zosivion. In this position, the in the sheet metal
hooks of tho locator and the "tnil®” of the frome is ageinst the stop of the
iccator. Check that the hood and drmyr off 1ins ave in ths up position snd
that the scope has beon removed from ths cell. Insert the rsactor and
frome into the cell with the lovater. Slowly pull baek on +the sontr6l
stick wntil the remctor is in a vortical positicn. Lower the rooctsr into
the wall supports (E-811) ond remove the locator. Lower the off-ges hood
$6 ths dovm position.
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Steon & -~ Comnsciing the Ball Joind

Place the two parts of the Lall joint Sogother, using available
tonges Place the ball joint clamp {D-618) over the % il
and tighten the clomp using the wrench provided {D-819).

Iransfer Vessol Replacement

Stop 1 ~ Removal of o Transfor Vesssel

To roxmove a transfor vossel 1% is first necessary to renove the

The fowr tygon lines leading to Cell II are cut with a tree
78 ag

pruzmer or razoy Llade on en extension handk  The three tygon lines

leading o the panelboard are c¢ut just ebove the cell roof and the ends

are dropped ianto the celil.

Right angle tongs (E-620) are used 0 ranove the transfer veseol
assembly. ZIhe esssembly iz grippod on the top ring stom {(D=618) &ad the
tong jows are locked shut by means of the wing nut cn ¢he end of the handle.
This leaves both hands freo for maneuvering the wngs. The assembly is
lifted to the height of the door end then rotated 90° go that tho vesgel
is horizental. The assembly is then removed from the cell, Top first.

The vessel is removed from the supports by removing the Two
bolts holding the top ring tozether and then vemoving the top ring from
16 ring guide (D-618).

tep 2 -~ Transfer Vescel Inmstallation

2

The transfer vossel is fastensd into the supports {D-818). The
bygen lines leading %o and from the transfor vossel are fastonsd to it
(four o Coll II and three %o the panslboard). Tho comnector (ED-389)

which joins the reactor o the transfer vsssol is comnected +o tho Sronsis
vossel. The icose ends of the tygzon lines are fastensd to sorings or wire

3 ¥
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virieh have besn siTunmg through the paris i

the tygon lines are o zo. The reactor asssmbly is uow inssried into the
cell. heunsver possibls, thie should be done by hend but it may be doms
using btongs if the radiation level is too high. The assembly is inserted
in a horizontal pogiticn, bottonm first. ‘hen it is in the cell it is
rotated and lowered to the flocr of the cell. Ths tygoz linss srs pulled
to their desbinations by means of the strings or wires atioched to then.
The connector tetween reactor and bransfer vessel is inscerted in ids wall
support (B-612} and the tygen lines ars comnscted to their destinations
in Cell 11 and at the panciboard.

c o s D st . e o on
in the roef and wall throush wiich

.
e

Coll I — Off-mns iood Roplacement

Step 1 ~ Removal of the Hood

The reactor must first be ronoved.

The ¢ygon lines lseding to the hood sre cub {two from Ceil 1z,
one from Coll B, and two fronm the pamcliboard). The off-gas line drain
is rezoved. (1/8 ineh line, union in tho celi)s The off-gas line is
discomnected &% the union in the cclil {(P-l of E=618), The reactor wall
support (E«612) is romoved. The off-gas line adjustment rod (P-6 of
E-616) is disconmected. This con usually he dous by turning the handle
cof the rod above the cell until the nut on the lower onf falls offew

this con be done only if the transfer vessel has beea romoved, ctherwiss
the nub must be remeved from imside the cell. The hood may now bs
ieweraed to door level by means of the hood sievating pipe (P-1il of E-G18).
The cantrel rod for the draw off line {Pw12 of E-618) is disconnscted by
turning the ond of the rod sbove the cell untll it is umscremsd from its
mownt. The heod elevating line iz unfastened by romovel of a 1/4 inch
nut at the offset (P-11 of E-618) in the lino. %he hood is now loogs and
Tay be removed from the coll.

Stop 2 ~ Ingsertion of ths lecod

The Tygon lines leading to the hood are connected o ite The
hood 1s placed in the cell and suspended fron the elovator pips (by
bolting back together at the offsst). The control rod for the off-gas
line is scremed into ivs fasteninz. By msans of the clovating mechanien
the hood is raised until the off-gas line bracket {P~2 of E=~618) ongages
its adjustizent rods The rod is Tagtened to the brackets The hood
position is now adjusted so that the too halves of the unicn in the off-
gas iirpe are aligmed. The wmien is $ighbensd and the condensate trap is
then installod and reconnested.

CELL II

Coil IT - Eguipment -Descripition

Csll II comtains the sixteen hastelloy ¢ walves (TD-~57) which
are used in conjunction with the slassworc. The wnlves are of somi-
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nsedle typs construction. Thoy arc mounted on stainless s teel racis {B-804)
which are Jastensd %o the cell lirer. The maives are in linc with parts iag
the shielding of the cell so that they may bo operated by exbtension handles
{ED~361) from the ocutsido of tho cell.

- e o s .
goil LI - Purpose sndé Punctions

ell II is a junction coll where most of the commecting and all
cf tho menifolding of tygon lines is done. During normal opermtiom it is
meraly a valve box bubt under emorgency conditions it gives nccess o the
valves and transfer lines so that it ig possible 4o improvise routes or

noans of transfer.

L

-~
!

281l IT - laintenanes

The valves arc delicate piecos of eguipment snd must bo operated
with carcs« IDut sven with the best care sccasicral maintenance is required.
\henever the valves are accessable, as when a transfor vesszel is being re~-
placed i% is adviscble to check the walves. Repairing them usually con-
sigts of repacking and relapping.

CELL II

Csll IIY is e cuplicate of Cell I and combains B20, a duplicate
G in

of 321l. All the information in ths scetion cn Cell I is applicable to
Cell III,

CELL IV

WAL IO A
Zouvipment Description

sintercd zlass disc usod %0 ronove ine

Call IV conteins & 2
soluble material from process solutions. It is useéd in conjunction with
B26 (head pot) and 327 {roceiver)s, The disc is & Stondard S0 rm sintersd
glass filter, coarse grade, comnected 4o the vrest of 4hs system wvia zloss
semi-ball joints {4~81i7). The coll clso centoins thres of the volves
necsseary for operationt one between 528 and D25, onc tebwoen B25 cutlst
and 327, and one totween B25 inlet ond I27.

Coll IV lormal Oneration

Line vacuum {18%) iz applied to 127 {at PE-4A)s The valwe between
B27 cnd 325 (the disc) is cpened, thus plecing 325 under sucticn. Then the
valve belween B26 and 325 is opensd ellowing the slurry o flow onbo tho
disc. The path of the iiquid is therefore cut of E28, through the filger of
B25 and inte D2T7. The entire fildration chould be observed with the perie
scope in tho cell %o determine if the system is lealing as weil as %o deter—
nine when filtretion is complets. Then £iltraticn is complede, walves 326
to 525, and B25 to B27 are closed, vacwmm supply o B27 is shut off, and
227 is venteds
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3ell IV Emergency Oporntion

Bven whouch & lesk may devslop in the system, operation is possibls.
In thiz casc, afber B2S has dbeen placed under suctioa, the valve botween 326
and 028 is oniy poruial y opsnsd. As a result. 325 remains under vaocwum snd
‘s sucked in ot ths leak rather than proceszs soluticn flowing out.

In the event Tthat the feed solubiom céntzins an wnmuswlly largs
smpuny of insoluble matorial, the disc may become completely plugged. To
transfey the solution remmining in B26 amd B25 to BZY7, the valve batween

325 inlet and 327 is opened and B36 is by-passed {(Ew613).

If B25 should break or chould a large amount of process solution
cscape through a lsalk, the materiasl may be recoversd by vmhbing ocut the cell
iner and 4ken recow ‘i‘.g the material from B22 Lo vhieh it drains. {Thig
a gmall drain and Z-’»-.asrge smounts of liguid should not be added as there

donger of floecding the iinerj.

-
3
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Gell IV Eguipment Replacemend

B25 is an expendable item to be raplaced as of'tsn as noceseary &o
' as Yo eliminate, if possible, the danger of a dige plupging during a rud.
The ball joint clamps {ED-388) are remcved with & pair of i
angle Songs (E-520). The entirs assembly is taen lifted cud with tomgs
availuble.

The ncw assembly 1s set in plece and the il joint clemps rew

vlaced with the came tongs used for removale. Ths imporiant factor in re~
placement is "tong technique”

B20 end B21 CONIROL BOARD

Descrip{;ion

The pansiboerd for ope'*av‘:.%n of the gless equipnent in Ceils I
iz located on the second level, just above the cubicles proper.
alboard contains the comirols Yor applying vacwum or pressurg o
glfer vessels and the head pots from which reagends and washes are
to the ;lasswars.

and III
Ths panslbo
the transie
introduced

The vacuum preosswre iincs con‘tain *Z:'f'a_s £i1led with class wool
and = dessicent to absorb any f’hm:" vapors that might be deawa fron ths
celle

‘ Operation (Refer %o Drawing #P=10)

To apply pressure tc @ traasfer vessel, the vent valve (Wo. 3)
is closed and the pressure valve {o. §) is opensd. The
is then appiied by aeans of the Airco pressurs reducer (C).

reguired prossure
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to a f:‘:‘ensfer vessel (a3 for & :’ilt ation) ‘?'h.,
o ven valve {2) is

TWL TR ,.s..gc Ae

To add a wrsagent t0 the reactor the materinl is put in the head
oot D, the drain vaive {9) is opened and the seliudion will drain %o the
reactors To induce good washing action, the pusher (F) is ueed % apply
nrassure o the head pc“‘c and to forcz the v‘ea:ent inko the res.stor wader
pressure. Fressure 1s epplied to the pusher F from the pressurs reducer
Tia valvae 3.

r d
A glass pressurc pot (8} is used H¢ supply wash water to the
"“c.nsf’ r vessels. Thiz i much of the washing is done with
i the pressure pot, the drain
3) ip opened and waber is added via valve

{13}« To send sh 'atc into the transfeor vessel thz wendt is closed,
p?essuz'e iu epplicd o the pot via the pressure reducer and valve 7, and
the droe mive is opensds .iken all the water is gons, the drain end
pressure volves (7 and 11) are cleozed and the pot (8) vented.
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A VNG SIS Sy Suwey Qput

VERIPILATIA

Three soparats venbilating systems are irm use in 76«D for ths
pwrpose of elimlnuting sadicactive gases generatsd in the provese. Vessels
A=l and A«5 in Gell A are serviced by u jot overated sysben discharpging
inko the 205 ayren ptacks This systen £s aided by tho originel stack dlower
installation in the £06 areas Othor process vessels in Cellg A and B dis-
chergo offwgassos through the A-18 systen vhich ubilizos a centrifusal
blavar diseharging into tho 205 staock, A third systsm keeps Cell A and B
ab & 3lizht negative prassure with rospect Lo atmospheric presswre and
‘disposes of eny gasos whish escape the first Lwo gystems insido the Cellss

. An alarm system which flashes a rod light and sats off a buszer
whs installed in the operating area to zive worning whenever either 708wD
stack blower or tho A=} blower stops runndng. :

22205 CFF=GAS SYSTEI

The A4«205 system 15 3 E" stainiess steel line which iz arranged
inside Cell A as shovm on Figure P6. The Af«205 off-zas line loaves Cell A
through the east wall by way of plug AB~F2, then oy throuch the east bulldw
ing wall vhers it drops to ground level. TFrom there it rums north 18" under
ground folloming the building wall, turning wost at the corner of the build-
ing, still undez ground, into g concreie juncition pit whers it comaeots Into
an approxizately 10 sallon condensate sollecting pot. ZLeaving the pit, it
conbinues wost, still under groimd commecting info the "Christmas Tree™ showm
in Figure P7s From there 1% rums north evenbuglly typing into the 205 off-
g8t systant. : _

Oporatica of System

4 Croll~-Reynolds Jjob {205~211H213; mude of 18-8 stainless steel
provides the vacuum for the A%2-205 sysbeme It provides a paximm of 4" Hg
or GO" of HoO at the jot. It ham & capacity of 150 cfh and discharges into
& mashs gas dlsposal stack (205~003-BFF) where & dilution aiy blower {205~
901EPF-29002) having o capacity of 20,000 cfn dilubes the radicactive gaees
frea the jet and discharges them inmbo the atmdtspherce The jot and blewer
arc in operationt coentinuouslye .

Since the greater lepgth of this off-gas line is exposed to atoo-
spheric conditions, condensasion tales place during ecld woathor. Thim come
dengate colleots in the "Christmos Tree™ and in the catoh pet in the junction
pite Ramoval of collceted liguids in the cateh pot in the Junction pif is
déns by means of a jot dischargzing into the V-1l line., Emptyizg the

"Chrigtmas Treo® g 2 more complicatsd procedure which is done ns follows:
(Refer 0 Filgurs P7).

- Yy T

fr3
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' 1) Cheek to make certoln wnlves 6 axd 7 are olomed. {These valves
arc only t6 be open when 706«G requesis it of T08-D supervizion. ilowever,
rropoy droindng of this system requiree thess valves to be ¢losed dwring dwain-
ing opcration)e

2) Check to meke certain that vaives 2, 4, § and\G are also closeds
3) Close walve 3.

&) Af%er cevoral minubes close valve 1.

5) Open valve 2.

8) Open valve ¢ amd allcw Yo remain open unbtil no Iigquid is seem
issuing from Christmas Trov.

7} Close valve 4,
8} OClose valve 2.

2) Open valve 1.

. " 10) Repeat atepg 4 throuzh 8 il no more lignid issuszs from
Caristmas Tyreo when valvs & is openede Whon liguld doesn't appear, the system
is drained.

11) To put szystom back inso epsration, open valve B« The only valves
1ef% open-for off-gas removal dwring oporation are talves 1 and 3. All oﬁzer
wmlves should be Kept closed.

A1 (IF-GAS SYSTHM

tiost of tho gza ewvolution in the process occurs in Al or AS thieh
vossols are axhausted by means of tho Ad-205 offages sysben. The ALS system
keaps othar process vossels in $olls A and B under siight wnownnm %0 dispose
of radicactive gases and vapors formed in these veszols.

The prineiple parts of this system aro as foilcws:
Spencer Gde Zoopter
1) Primary blower . 0L 18802
Lot 42049
Ser. 6408
HeFPe 248

2) Enmergency blower Rootss Converville

- Type AT

. ' Ser. 4308-328
CL 18801
HeP« 1.5

Cinm i50
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_ -Po—205 Stack
™ From 706C

.

TRE ke

From_706C |é| J !
| —~

S AV

8
Bd - A-16
Emergency

', - gondénsate 'c:aant,chpofv‘i

From vessels
| A-1 & A-5

To W-11l.
CHRISTMAS TREE
‘ ) : Located above ground outside NW corner 706D
DRMAING NOJPT
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CE

COperation of Systen

The contrifupal blower is on &t 2ll times during znormal operations:
in cfso of camergency the auxilliary blower 18 used or the comnecting iine from
Al8 aystenm to the Christmas Tres 18 put into operstion by opening one valve
near the fan house and one b the Chrigtmes Tres. Electrical comirols for all
blowors are locatod in the 706-0 fan hottsa. '

Unee per shift the oyelone separator is drained (plug AW-R12). Also
drained once per shift is the low point in ths AlS Iine (N.E. 706.D) and the
pan underncath the centrifugal blower. This latter drain valve ia located on
the south wall of the fan houso.

A tobuluted desoription of the 416 aystem in dotail taiten fron the

nemo of W.P.Blgier to file of 8/24/45 folloug with nocessary rovisions made
since the date of wribting:

TADLE I

List of Vessols Serviced by the Al6 Off-gns System
and the Location of the Conixol Valvee

Tocation ofF
Cell Vesgol . Control Valve
A _ FY:] . AE«BA
A A8,-49, A-11 Top of Cell A
B Aiz (Bl condsnser), 3, BlR, Top of ell B
B17, 38, {58 condenser), BIS,
526. ‘
B B10 - BE-03
B 520 BTGl
B B21 : Top of Coll B
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PABLE II
. List of Byuipment in the A16 0ff-gms Systen and
A Daseription of Tholr Uges
" Open f'or
Yalve Vaive Operebion
30 Label location . Uzo Ha, =
- —— ~ = et —— ~ -
1 [VWeter to AlGl Pancliboard | Uator through the rottmeber 4o , 2.3, 5
2 Als
2 Cyclone Sepap AV-Ei2 to periodically drain system 4
rator Drain . ‘ :
'8 | A6 Drain Top of to cloge off for back filling 1, 2, 3, 4
Cell A 216
4. 1AlS Iubake ABwRY to clese off for backefiliing 3, 2, 3, 4
pipes 4o Al6
5 | Nemo (Bast Side | addiag solutions above valve 74 5
of Cell A)
8 |Adr (20d {lcer)| positive displaceamont of iz 1, 2, 3
7 |z "o 1, 2,3
8 |3 By-pass moo
S | ALG-205 Heof T0§C | (If both blovers fail, this is tho 3
emergency sybbem)
10 215208 8 of Fan o " 3
Iduse
11 | tone HeE. 706-D | fob rinsing oub off-zas low point 5
12 |awen: YeBe 706-D | for drainming off-ges low point 4, 5
13 Sepam‘boé Fan lpuse for draining offwgas separabor 5
Drain
14 |Pan Dpein | S. Side of | to drmin the pan under the 4, 8
blover wall | centrifused blower L
. 15 Cente Ss side of | Open when operating the 1,4, 5
Blover blower trall | centrifuml blower
Inbake '
s -
2

Sce Table III for Explanation of Cperation llo.




TA4SLE IX

{ c‘cnf oanued )

[ ] upen or
Talve Valve Cperation
i oo Label i Location Use oo ¥
185 Centt» Es Sido of | Open when oporating Centrifugal 1,4, &
Blarer Biower Uall | blower
Bxhaust
17 Displ. Fan House Open for operating displacement 2, &
Blower blower
Intaks o
4
13 | Digpl. E. Side of | Open for cperebing digplacement 2, &
Blower Blovror wall | blower
Zxhaust
i Cent+Blower | S+ Side 6f | to drain the & suctions in the
Drain Blower wmall | centrifurpl blower ‘
1 20 Vatoxr to In Fan tlater to the separator and 4, S
Separator iiouse gystem for rinsing and £illing
‘ . - for deconbamingbion
2% Water o For decontamirating 416-205 5
A16-205 lire
lins "
hew
22 | Al6~-T00-D 7 N5
1 2 '\W\FA‘DG,
23 A16-203 1 <+ Okm’RMM’I/
. .0vs
:
24 ¢ AlB-205 For draining any liquid vhich 4, 5
drain may be in line
25 | AlG-205
Spore drain " v i 4, 5

¢ Sov Tabls III for Explanstion of Operation No.
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TABLE IIX

Bxplanation of Operation Numbsrs Listed in Table TI

Thumber
S e i e ——s o
1. lormel operoticn using the ceatrifuge blowsr whicht is the
mein blower.
Za S‘Eamlby operation, when Operation ;%L fails, uses the
positivo displaccment blower.
3 1f both operabions ;1 and #2 fail, the off-gas is pulled by
the 205 jet at the sbtack.
4. During operation #1, #2, or 73, the system is pericdically
draineds
5 For decontamination during a shub-dcwn procedurs, solutions
ars added and removed at various points.

Coll Ventilation System

Separete intake ducts (18" x 24™) for Celisa and B are logated on the east
wall of 706-D and a common digcharge duet {367 id) leaves the colls at sround
lovel, also from the cagt sida of the building from where it combinucs to the 705-D
stack blower in the fan house. Heating coils in tho intake duets keep the air
warmed during cold weather.

llotor cantrols are located in the fan house and rpnomoters locoted on PBwl
and PB-£4 give indicatiomn of cell vacuum.

708-D Stack Blower Speciticatiocas

Buffale Forge 78 type SL Fan
15,400 ¢fm

2” Sopb

745 RaTolle

7«4 BHP
. Reference Dpawing - DPF 65160
CL-708D-23

Details of the cell ventilation system may to i‘omz'g!?}awings C1~706D~28,
CLe706D=33, ClL~706D~175, '

A s
S B~




AUGUST 28, ‘1947
T —

TO: Emlet, Witkowski, Whitney, Gissel, Blauer, Pressly,

_Rimshaw, Thompson, Russell, King, Vallado, Perry,
_Skraba and“qgﬁggngton. o o

FROM: H. Blauer

In Barium Process Manual on Page 3, paragraph 2,
under Special Exposure Rules, add to the sentence "No part

of the body to be knowingly exposed to radiation exceeding
6 r/hr (tolerance time - 30 seconds)", except when 6 P

sample is taken.

H. Blauer

Attached is copy of new cubicle lines.
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SOLUTION LAKE-UP

Lotal laste Houtralizing Solution

1) waber e ~ 1760 {'gewm— 24"
2) Soda Ash (pl03)+veswee— 575 *ig=es= & bogs
3) Triscdiumz Phospheftesasse 230 #1gea—w 2,5

The nbove solution is made up inm Tank M1, and shen jetted to A5 %o.
neutralize extraction motal wastes Use 7% of solublon in A5 for cvery 10
sluys dissolveds
357 HalH

1) Using 25% Fiake NaOH

a) For svery 1Q0 #'s Flake Caustic, ntse 1.4" Bs0 in Ui,

B) Jet to M1l and adjust Ho 853 (Sp.Ure 1.38) by adding
dilticion vmber.

2) Usinz 35-507 NaOE From Drums

‘ &) The MeOH is jotbed directly %o il and adjusted to 387
' {Spalr. 1.38) by adding dilution water.

b) Aftor empiying drum rinse with water and jet to llls

The ahove solution ig used in removing aluminwum jackeﬁs from slugs
prior %o dissolvinge.

1) Prom 364 Na0R in 111

L 8) For each 1" of 857 I=0H in 130 make 9" solution in 310.
b) Spurge welle

2) Frem ¥aCH (approximabely 407) in drums

a) Eack drum of solubion =males 207 of 47 HeCll in 110, or

pret

b) Each drumt of soiution will make 8125 #7s 4% 120E in 1120.
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A

237 HIIO,
a) 1 Bottle HNOs (cup.) aremmmmmnn T30 Hg
b} 5780 ge ddatilled HyOwemow 12+6 Fis
Sps Gr. 1.15 19,8 {+*¢

- 8.9 Kgo ) 7973 H.'tw::

The above solubien is uged in removing Foly following electroiysis.

405 %oC0=
; 1 - B bothle Ka€0g anhydrous)m-m 22?0 ERSe
3880 mi dlstilled ch 380 pose
Spe Gre Tedd | 5860 guse

4.92 Idters
Tho above solubion is used in tihe metathesis 6f extraction calke.
TC1-Ether Solublon

a) 86 nml Ether
b) 215 nl HGL (375)

The above solution is used in the procipitatiion of the BaCls pro-
durs eoke.

1% MaOH

a) 24 Ise HQO

The above solution is used in tho neutralization of whe Suning
mitric mswc

Ethanol-aCl Solusion

a) 6 ml HCl (377%).
b) 145 ml absoluts Ethanol

The above solution is used in washing the faCly product cakés

207 1sdad Hitrate Solubiom

8.) 5 1b. Pb(m")z
b) 20 1be distilied Ho0

Ths above solubion is used as a carrier in BaS0, precipitaticm.




Pago 03 e

ANALYTICAL PROCEDURES

SALPLING

A1l of the samples proesented to the laboratovy, with the ex¢eption
of tho final product (17P) scmple, are taken in 5 mle graduated centrifuse
cones. The samplss in the various bligbers are set to deliver tv the conss
& sufficient volume for annlysis.

The 17P smple is taler in a egpecial "bucket” sampler, unless more
than four hours have elapsed sinec procoss last soparabion bime, im which
cans self-filling capillary pipetbes arc used, decause the growth of lanbtha-
nw: gomma acbtivity is so great na to make handling of the Jarger buckst
sample dangerous. The Duckst sampler consists of o sealed glass tube with
two holes in ths side near the lowsr (sealed) end, holding about 0.2 mi.,
nommbsd in the end of a stainless steel slceve {about 1-3/8" of glass ex-
posed), the opposite end of which ip adapted %o £i% the Bl7 probes The
sampler is simply placed on tho end of the probe, lowered into Bl7 until
the buckebt is submerged ond filled, thon withdravme The ecapillary pipetts
consista of a calibrated slass oapillary tip of 4~10 iambda (Q.004«0.01 ml)
capaoity s.aled inbo a glass sloeve, wiich in turn is cemented inte a staine
less gioel jackset of the same type as that used on the bucket. This is used
very much in the same way as the bucket ssmpler, by lowering into BLY unbil
the tip bouches tho liquid, thereby filling the pipette, and then withdrawing.

A satple is delivered to the South Anlaybical laberatory in & covered
lcad carpier, where it is removed by & chomist, and the earrisy is returned to
the aperator. A this time the chemist cxamines the sample for solid matter,
etos, ond if sueh wadesirable material is found, he reguests & nerf sample.

Handling of origzinal somplés is hazardous besause of the high
radintion from theme The lead walls of the South Labe beyricades, supplemented
by bricks whore necessary, furnish adoquate body shislding for the chenmists.
The danger to the hands is decreased by the use of a remotcecontrol saupling
device, in which e motor-actuated worm gear deaws uwp the pluager in a cone
ventionnl micro pipette control (Microchenicel Spesialtics Company), £illing &
nicre pipotte with sample, whieh is then discharged into a volumetrie flask and
rinsed into the some flask, forming tho "first dilubiom” for barium dotormination.
A thick lead barricade furnishes shielding, and a small periscope facilitates
obszrvation of the pipottes ODoyond the first dilution, pipetting is dane by
hande : :

Original sarples and €irst diluBions tro stored im a vault consisbing
of twolve sechigns closed by individual Iead doors. Tho protectioén afforded
by this deviés is such that with the vauld practicelly Pilled the radiation
ocutside is negligible.

S

-
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South Lab. floar contaminnbion presents somsthing ¢f a problem,
duc to emall gpills of sctive aakerial in running She BF lead determination,
ete. Twice the floor has deen ruther seriously conteminated, necessitading
the wearing of rubbers, but no diffiecyliy hes been experienced in decontutai~
nations The barricade floors are usunlly somevhat contaminated, bubt vashes
with water and nitric acid remove this casily.

RADIOCHEIICAL ANALYSES

Radiochemical Determination of palél

Barium sctivity in 708~D process solutions is debermined by the
usnl radicchemical hydroshlorie moid-ether methed (1, 2).

A 1-ml sampie is withdrawvm from the proper 2§ nitric acid dilution
of tue arigimal cample {dilution calculated o sive nn accurately measurable
counting rebo of barium), emd plaeadin a 40 ml centrifure tube. 2 nl of
standardized barium chloride ("barium onrrier”) and sbout 35 nl of NCl-ether
{five parts concentrated TCl to one ~art of cther by volums} are added.

Cn cooling in cold tap wabor or ice, with sbirring, 2 precipitate of BaClgeHp0
is obtalned, This is conlzrifuged out, and vhe supernatant liguid is disesrded.
The barium procipitate is dissolved in aboub 1 nl of vmter, and reprecipitated
by addition of about 15 nl of ICl-mthers Dissolvifip and reprecipitation are
repaated; the precipitate is slurried with about 5 md of HCl-alcohol (957
othanol, &7 conce 1C1), and filtered on a tared 5/8" piece of No. 1 filtar
paper in e Hirsch fumnels The preeipitate is then washed with about 5 =l of
HCl-alcohol, then with 3-~5 ml portiong of ether. Af%or the ether hus filtered
through, air ls drawn throuch the ceke for 30 seconds to ramove residual ether.
The paper witi precipitato is then reweighed to dotermine the chomieal yield of
oarrier addede It is mounted in the center of a eolid 25® xz 31° card, covered
with oellgphene, and barium betus from the sampléd ars ceunted on the third
sholf of a gtandard Goiger-llueller cownter. The count is taken within onee
half hour of the last H0l-ether precipitation, bucause growih of La ackivity

" slves a measurably high rosult after that tims. The count is corrected for
coincidenco, background, standsrd, and chemiecal yield. (8) By dividing by
the samplo gizs talen (dilution), the emount of Ba in counts per minubs per

ml is obtainede A fipure for total Curics of Ba is celenlabtsd by the formdis

Nos of Curies = cta/min/ml x process vol. in ml
2022 x 10 x zoometry of counter

. Tho procedurs for Ba in 700~D is o somewhnt simplified version of
that recomended by Iume and Glendenmin {2), and by Tune, felson, and Soldridgs
for 706-8 (5)« The following changes were made: (1) filter papers aro used
without previous washing with alcochol and ether: (2) drawing aiy through the
filtor calic for 20 seconds has been subsbtitubing for & seven-minute visuum
desiccation; (3) metathesis and scavenging of eztraction wastes have been
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abondenede The reasen for all these changes is the sams = the errer introe
Suced is smeller ¢han the orrors in sampling, and the other analytlcal
oeryors. ond orroye introducsd by the £irst and second procedures hend to
cancel that frem the third (3).

Other Radiocchemical Analyses
Strontiuwa (£28°) cen be run on roquests

Spooial samplos for detcrminatiom of gross beta or gamma counts
ver nl arc sometimes receivede Those are run by simply swvaporating on a
one-inch wateh ziass Ghc proper volums, mounting in & 1-1/16" hole in the
conter of a 257 x 33" card, covering with collophans, and cownting oz any
desired shelf of the Geiger-liualler counter (2).

ORDINARY CHEICAL AHALYSES

Uraniv

Uranium in dissolver solutions is determined colorimetrieally,
taking adventage of the faet that uranyl iozn develeps a brownish-yellow
color with sodium smlicylate in slightly alkaline solutica. Thg inteneity
of this color is measured against a blank of =1l reapgenits on & Coleman
Universal Spectrophotomater, Nodel 11 {used for all colorimeiric work in
thig lab.), and the amount of U corresponding to the irensmittance detormined
from a standard curve (made by rumning lmown amounts of U in an identical
manner)s. Tho tranium concentration is calculated as grms/inl 3 then the
numbcy of sluss dissolved is caleulnted by the formula

0. of azlugs = g_/ml of ¢ procesg vole in ml
Led0 x IC®

1.10 x 10% is an empirical weight of U per slug determined for tho 708D
dissolver in dummy rums from the number of slugs knowm to be dissolved {1).

Lend

Lend is determined occasicnally on extraction wastes, and frequently
on GP samples. The method is that deviscd by Doldridge, Helson, and Iume (4),
meaguring spectrophotometrically the intensity of the color developed by the
lezd in the presence of the orgenic reagent "dithizone™ {diphenylthio-carbazome).
The lead is oxtracted from a pipetied sample by a dithizeme solution in chloro-
form. Tor this extraction, & specislly built mechonical shsker is used, which
holds ome separatory funsle The intensity of color devcloped in the dithizone
solution is measured by the spectrophotometer, and the cmount of lead in the
sarmple read from a4 standard curve, as for uranium. The calculation is vory
similar to that for urenium (1). ‘
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Additicpal Ionic Analyees

The laboratory has facilities for colorimetrie analyses for irom,
chramium, and aicikel, which are very parely done. Cceasiannliy scid
strength must be run on process solutions. This is donme by dirssh sodium
hydroxide titration of pipetted sample, or, in case of dissolver solutions
by a special mathod involving precipitation of the uronium with potassium
forrocyanide, then Litration of the supernatent lliquid. pH iz sometlmes
dotermined by means of pH paper to check cperating conditions (4j.

Rake-up® Solutions and Esgential iaterials

Samplos of solutions to be used in the process are often semt to
the l4b. These inoiude 407 potassium carbonate {rm. by titration with
standard HCY), 207 load nitrate (by spocific gravity), and occasivnally
othor materials, such as sodiwn hydroxzide for assay {HC1 titratiom), nitrie
acid for lead or iron, etc. Specification analyses are somotimes run on
shipments of osseantiol materials such as nitrie or sulfuric agid {(4).

Spectrographic Analysss

Spectrographic analyses for barium, lead, irony chromium, nickel,
and strontium are run on 17P samples by o Chemistry Division epsoctroscopist.
Five lambda of the 17P sample {or ons capillary pipebtie) is evaporated on a
copper ¢legirode by mecns of an infra-red lamp, This sample iz rensported
to the spectrographis lab. in a gpecial lend carrier. There & spark spectro-
grem is taken, and the cmounts of impuritiss and of "chenicel" barium found
by comperison with & standard spectrograms In recent runs, e “blank” has
beon run to eliminnts high results due to contaninated electrodes end reagenis. -
Also a Gilution has been made in order 40 dotormins darium more wccuratoely than
with the five«lembdz sample of original solutioh.

RADIATION LEASUREENT {"Skyshine®)

As a check on the radiochemical annlysis for barium, measurcments
of the cammft radiation from its lanthamm daughter are made (7) (8).

All cement blocks are romoved from the C8ll B chimney and & cnos
inch plate of iron is placed over the opening. - The "G.E.Chomber” (ionization
chamber) is placed in = marked position on the plate. The GeE.Chamber is
conngcted to a Illcrommx reeordsr, vhich sives instantancous readings of
roen’agensﬁwur of sarma rediation coming throush the iron plate. Ths ewpo-
rated produet in the cone is pushed 4o & defindte position under the chimney,
and readings of radiation are mnde ot waricvs times aftor process lasy sepa-
ration tizs. - Tho reading at "LST plus 20 hours”™ is observed or obbtained by
interpolation. A plot of radiation rsading at this timo against mumber of
Curlas of barlum at IST is available, The errcr in detérmination of barium
by this method is about % 10%ke




AUXILIARY BQUIFLIERT




AUXILIARY ZOUIPHENT

Table of Jomntonts

Page Humbers or
Drarving Numbers

A. Solution dake-up Areas

}.o Dasci’ip'bi(} 3 e @k B R W m WP em we Be e M e w we @ M e we s W s . 1
2o Tablo I - List of Egquipment 4 o « = v « = « oo LB
3s Drawing — “Room 10 = Uake-up PILT = = @ w « v o = w o ARl
Lo Drawing = "ROCE FA07 w = =« m w4~ m v AT
5. Dpawing - "3rd Floor Storage Tanks® — = & =~ = « w w = « = o AR
S50 List of L’i&ks-up Eq‘ﬁpmn‘b File PrinGgs s w » o @ w4 o = w w w 3

‘ B. Secrvices
1‘ Gewalu«wnn—n---ii-uu«a--'suna«-‘-;uné
2¢ Ilocatlone of Service Equipmont « v = w v @ w e v v weww &b
e List of Prints of Bujlding Service Equipment =« o« = &« e w = §
Ce Eimﬂquimﬁ ot e ee b M e we WD Gt b o MW e ke e e de W D




(2]

SOLUTICH [IAKE-UP AREAS

The solution make~up areas consist of the followings

{1) The east loading pletform where chemicals are unleeded from
trueks in carboys and drums and stored here witil they are ready for use.
Algo on this platform, neay the buildiang, are two tanks in which 35% and %3
caustic are stored. ,

(2) Room 10, the make-up room, in the S.E. corner of the first
floor. The melre-up ond tramsfer of all process chemicale whion are used in
larze quanbitios originates in this roome Liquid chemdcels are transferred
from carboys or drums into the tanks located here and ¥ronsf€erred to storaga
taniks, located on the thaird flcor or the east platforn {47 or 387 coustic),
by moans of pumps on Jeiss

{(8) Tho hoad tonks, located on the 3rd floor Be side of Cell A4,
are used for intermediate storage of chemicals pricr to their use in the
cell procecss vessels. The chemleéals are weighed in the scale tanks located
belcow the head tanks and ther run through a series of funnels into the pro-
geas vessals.

A dcmplete list of solution makeeup cquipment, the use of esch
plecg, and the mothods of transfer are dimeribed in the following tables
and sketthes. Tor {urthér solubtion nake-up instructions, refer fo sesvtim
titled "Solution Makew-wn®e

TABLE I

The follcying ie o list of all solution make-up oquipment. The
"Starting Vessels® (Ist colum) sre the tanks into whish the process soluw
tions are charged from carboys, drums or bags. The “Valve Open® (4%h colwmm)
indicates vhe valven that must bo cpen in order to transfer the solution to
the "Receiving Vesgsel™ (5th columm), the temporary storage tanks prio? to
use in the process vesscels. The "Drawing lumber? (6th columm) refers to the
drawing which includes the equipmemt described in thils tabls.

Solniniiiie®
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TABLE IX

List of Make-nip Equivrent Filo Prints

As Room 10 - Pirpt Ploor - Drawing lumbers

1, Dotails EDW234

2w HL = CL~708D-73
be M2 ~ (L708D-74
ge 14 - CL=706D-75

de U8 & H8 =~ CL-7058D-78
- T () « CLw7080-63
£ E.'I“ll b D-IZ

Zo Arrsngement & Piping « CL-708D=~107

3o Pump Pit « GL=706D=182
4. Exhaust System - OL=708D=157
5S¢ Ueasurine Rods w CL-708D-183

Ba Second Floor « Debails T7 - CL-Y08D.TH

Ce Thirg Floor

i Dotails EbD-23a
e TL & T2« CL-708D-81
bs T3, T2, 6 - Cl-TOBI=T8
. T4 (lend) w CL~T08D-184
ce T6 = CLw705D=84
de T8 & TO  w CLnY06D~E5

2+  Eead Tank Platform =~ CL-705D-148

Zs Piping » (L~706D-108

De llgbor List

1. Sulfuric Acld Punp - 18
S &Y, 1750 RPL, 4400, B phhsas, Gen. Elsce

Se Sw Pump = MY

9 HPQ L b3y y] azw, w @
3o Nitrie Acid Pump = 35

2 1Py 1750 E%s 220V, " 1

4, Caustlic Pump ~ M3

o im, 1780 LD, 2207, @ o

S Exhzust Fan
==1TETIUED DTN, A0 3 *

e o )
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SERVICES

Pl

The 706-D buillding is supplied with 440, 220 and 120 volbs of altere
nating olectrical currents This supply comes from the E-25 arez amd from the
TVA projects In ¢asc of an eleetpical dismpiiom in WMo culside service, this
building hat g zasoline driven gemérator o swply 10 volts for ecmergency

1izating onlys

The 125 psi steam is produced im the Clinton Laboratories Power Housee
This 125 psi source is roduced to 25 psi giving two pressures for the building's
operations and heating, )

Gas, air, and fildered vmbser are taken from resorvoirs oa ths arsa.

Distilled wabor, vacuum and vontilation are produced within the walls
of the TOBwD buildinge

Locations of Service Eauipmont

In case of cortain copditions preveiling, varicus services must be
cut offs The following list will give the locations of the main valves and
stritchies:

Steam ~ 2nd floor, low storage ares, bohind the Lot waber tank over
chanps roome :

Electricity = Designabod switehes on Uain Parol Board, lst floor, ab
whe base Of stairs on the west side of the bullding. If those switches are nob
accessible, thore is a masker switoh nsay the bank of traasformers outsids the
building, on the west side.

Gag, Air, {Jater ~ Hain valves are iag welle just off the road bod do-
Hwoen the efge loeding platform and the main entrancse

Yentilavich « Elestrical switch on lizin Panmel Roard, ist flvor, con-
frols the Tallding air circulation. The ventilation fans for the hoods 4in &he
pnalytical iasboratoriss are switched in the main hall at thé catronte to the
“Hos Lebse”s _

~ Hojsts - Two ¢no-bton hoists are on shord dracks over the lead barri-
cades in oaen of tho Hot Labss” Ond threewion holst serves the lst floor
gtorazd area over "Hot Labse™s Another thres-ton hoist is on third floor
ruzning vhe length of the building and serves as the 1ift from first floor Lo
thirds

Distilled Watsr ~ The stills are loeated in ths orcws nest on the
+hird £lcor, wost sids of the buillding.
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YHot Dreins® w» Four draine locatsd in the Analytical laboxetories
anpty into Helie

Pyrocess Drains -~ All drains that are not amrked "HOt™ aro process.
These empby intoe the Settling Basine.

List of Prints of Building Services

Hoat
Datails o ClL~708D=43
1st Floor -~ Cl=-T08D-45
2nd Floor « CLw706D-46
%rd Floor = CL-T00D-47
Lighting
1st Rloor - CL=TO5D=38

&nd Flocr = CL«708D-32
3rd Floor « CL=706Dw-40

‘ Pom
Datails & Jisocllaneous CL-T06D~41 & 132
ist Flooz CL~T06D~37
2nd Floor ~ CI~708D-42
Srd Flooy « Cl=708D-43

Drains w CL~708D-124
Ventilaticon
Details w CLmTCED=-80
Toods o CL=706Dw{42
Equipment -
Decontamination Room w CLwT06D-270
Makoeup Rocnm w» CL706D=157
Stecm and Alr - OL~706D=11 & 19
Distilled Water - CLw708D~146

Service Piping

Dotalls =~ CL~706D=52
2nd Plote - CL-TOGD=4S
3rd Floor =~ CL-706D-50




FIRE BQUIPLENT

Firo iHopses ‘

i. First Floor, Horthwest walle

2¢ Tnder stnirs to low storage ared.
CO-ID - Extirguishers

i. Pirst Floor

2e  1Arge truck under stairs leading to superviserts office.
be Entrance from Horth loading platform.
ce Main entranece 4o “Hob Labse”

de BEntrance fo main Analydical lab. from Analyticel of fict.

2. Socond Floor

as Lop of stairs from main enbtrence o 2nd floor.
be Intrance from operationel area to superviscrls offics.

Sodixm Blearbonate Extingnmishors

‘ First floor mder stairs 4o low stokrage trea over the change room.
S0S Fire Guard - (For oil and elcctrio fires)

1., First Flaor
Aw Eﬁige room, entrande 4o washroons
b. FEntrance to "C" building from “DY.

2y Second Floor
entranes wo low storage arcts

Se Third Flooy

@e 1O ©he right of batbery chargersSe
Be Bullding veuntilation fans motor.
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PERSONNEL DECONTAMINATION

Gogsral
B i i el

To eliminate the possibiliky of contmminabing personsily ommsd
clothing, the opsrating personnel is provided with a completo set of clean
elothing ab the beginning of cach shiff. Tais clothing is washod at the
plant launday.

7o Temove any possible tody contemination, each parsén ig to-.
quired to take a showor before leaving the plant st the end of the shift.

Frequent checking for contamiration of shoos and hands i8 veu~
cmmendad and 1% 15 required that hands and clothing be checked bsfore eate
ing, at the end of the shift, and after talking o sazple or handling any
hot material.

Daeontaninacion of [ands

The plant tolerance for hend contamination is & reading of 100
{700 cownts peor minute) on the hond counter. The Holerawee set by 706-D
suporvigion is a rcading of 40 on the hand countere

To rexove #adicactive contamlnation from Gho hands, the sor-
zical method of washing the hands with soap, water and a small brush ia
recommended. The process tekes eboubt 10 minubss and invelves Scrubbing
each of the digits lightly bub tharoushly with soap and watore

Oftentimes o gquicksr method which involves washing the hands
in the usual manner with LanoXleen hand slcansy is effoctive.

Cheniaals somotimes give the fasiast rosults bub are not rocs
crmonded by the medical department hecause of thefy harmfvl sffsct om ths
skizns In oxtrema cases, Tilp paste or & soluiicn of potassium perman<
ganate Lfollowed by a solution of sodium bisul?ite my be. useds

Decontanination of Shoes

The Health Fhysics tolerence cn shoes ls 3000 cowndz per mirute
on the inside of tho shoes and 10,000 counbs por ninute on the outside of
the shoss. If the oot counter reading is greator them 30 (20,000 counts
per minubs), the shoss sheuld be serubdbod dowm to & reading of Iass then 8
(2700 counts pér minuio).

. Savaral motheds are used to ‘rcmove conteminaticn fyem shooss
Ueging a brush for scrubbing with soap and water is often cffeqtive. A
f£loor tasin Las been provided in the looker rocm for this purposce Care
mush bo talen ¥ aroid conbaminating the hands and of courds oiocssive
emoun’s of water will ruln the shoss. Another mothod is 4o place a hande
ful of solid amhydrous sodium carbonate on tho flotr near a fleor droine

Suliniioiieiin”




PERSOMNEL DECONTALINATION
Pase 2

A little wabsy is added ¥o form a pasie and the sclos of the contanminated
shoes are yubbed on this. Water is used to wagh The vomoved conbamination
down the drain. The simplest method is %o scuff the boticn of the shoss
in gravol which 15 often very offootive in brinp the cohitamimation lewal
dovm o below tolerancs. '

Emergency Decontomination

4 spocial docontamination room located next %o the tmsh room
has been provided in case anyono gets badly contaminated. Badly contémi-
nated clothing can be rcmoved and placed in a Special bin. A spooial
shower has also been provided s0 as t0 confine tho contaminabion bo this
one yooms If & high count is mobiced em the threat or chest afber ro-
noving clothing and showering, the medical duthorities are comtacted.
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FOUIPMENT AND BUILDING CONTAMINATION

Gensral

Contomination uvsually exists in 4he form of & snl% of some fige
sion preduot whioh adhsrss to the surface of the miterial. Decontamination
involves the remowval of these salis by dissolution or by mechaniecal methods.

Since the compositien of the conbaminating material usually
varies, it is impossible to set forth ironclad rules for the best methods
and cherdcals ©o be used in the docontamination of various materials. A
gereral rule, howover, iz 10 try tc remove the conteminating matorial with-
ottt damaginz the equipment. The followiny discussion, therefore, is offered
oniy as sugrcesticns based om past expericnee rather than es rulcs for decon-
tamination. ’

Removal of radioactive conbanination is reguired mainly to reduce
rvadigbtion levels to such an extent that personnel can work for a short period
of timo withoub receiving an ovorezposure. In tho cells, this moans cleaning
the walls, ceiling and £lcor as wall as the process equipment itself.

Deconbenination of Cell A

The bulk of the process squipmont is consiérueted of stminless
atesl vhich is corrosion resistant toward nitric acide In the past, this has
been decontaminated by using altornate treaimembs of Boiling 307 aitric acid
and boiling 267 sodium carbomats. Several mmdred pounds of 307 niéric acid
are added to Al and boiled thers for approximately 30 minmtes. It is then
jobted to A9, runalng a part of the solubion throush sash of the Jet lines
going from Al to A8, Duwring the process, soluticn is jotted also through
ay jet lines leading From A9 to Ale At the ond of the step, however, all
of the solubion should be in AS. Afvor boiling ia 49, the solution ia jetted
to A8, mskins sure to mumn some of the solution through all jet 1lines intepe
connecting A9 and A8 in a manner similar o that deseribed previousdy for Jot
lincs botmecn Al and AY, In & like mammer, the solution is transferred
auccessivaly to All, A6 and AGs (hile this is in progress, part of the do-
contaminating solution le circulated through the sarple dlisters in order to
decontaminate sampling lines. Acid solutions are jetted into AS which con-
tains ¢ caleulatoed quankity of sodium carbonats for ngutralizing the acide.
From AD thé ncutralized soluticrn gocs to Wll whiere 4t is disposed of as hot
OBt

In 4 siniler fashion, 254 scdium carvomabe solution is run through
the eguipment, Sincs waste liquids sent to the {ank farm must be sither
neutral or alkalino, sodium carbonstes being alkaline, can be transferred
directly % tho tank farm from AS. :

QTN
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FQUIFYENT AND BUTLDING CONTANINATION Spiimtep—

In cxtreme cases, a 55 fluosilicate solution in dilute IN0g has
been used. However, the temperatutre of this solwbion must be kept below
609C since this solution is very corrosive on stainleas steol at higher
temperaturesy This soluticn is also neutralized with a calculated amount
of sodium carkonate and sent to the “auk farm where the radiocactive wastes
are disposed of in a safe nmunner.

tlhere radicaotive cogtaminabtion is pressut on the oubside surs
faces of stainleoss ateel equipment, & mathod of spriying tha outsids supr~
faces with nitric acid followed by sopiocus volumes ¢ wntor has been usede
Before this 1s doms, however, generous quantivies of colid sodivm carbonate
are scabttersd on the cell floor, vhich is covered wity sheet 1lsad, to
neutralize the acid spray. The larpge volumes of liquid resulting from this
procedure arc olininnted hy jetbing from the sump 0 AB and the tank farm
in the usual manncer. ihen activity lovels have been roluced® £flciently,
local hot spols are sometiies removed by scrubbing memnlly with 8 brush
taking cars to stay within time 2imits preseribed 46 avild overexposure.
Blowing live steem ot an affected area by means of a flixible hose is often
effective in femoving a local hot spob.

: Oftentimes Iocal hot spots are caused by geiketing matorial
used belween flangos. DExpericnce has shovm that these saskots becoms ime
pregratoed with radlouctive mmterial which is impossible %o removwo trith
ordizary decontamination methods. In such cases, the ouly altermative is

o remove the pasket i%gelf whilch is ususily costly with regard to exposure
time due to the limited timo any person can to in he viinity of such a hot
spot end 8%i1l stay within exposure tolorances. In some cases, speeisl
picces of lsad shielding are placed around local hot spots to Toduse the
radiation 1evel and ullow necessary work to be dome in t¥c vicinity.

In decontaminating a cell, the A«~16 off-ghs s7stem must also be
taken into accound. The portion of the A-16 system in dh: cells is isolated
- from the rest of the system by closing the valve in ths 1ne leading to the
intake of the A-16 blowore whea this is dome, the operation of ths blower
is also disconbinued. Tho A~16 scrubber drain valve is thm olosed snd all
valves in the A-16 line leading into tbe various process vissels are opered
wide. Thsre iz a pipec commectitn o the top of the A-16 scrubber to which
iz connected a hizh presswre stoam hose which allows ths &6 line to be
steom chased back in¥o the individunl procéss vossels. This nothod has besn
quite satisfactory in dscontominating the A«18 offgas systez.

Tho coll ventllating systen which ipepz Cell 4 and CGell B under
approzimately 17 of water vacuam is also decohtamirntec on occailon. This
is usvally done, however, when tho main blower can be siwut dowm without
excessive airborne contemination leaking into the btuildiuz from “ho eslls
which are now under atmospheric pressure. TFoworable wind conditivie (f«os
frem tho southwest) are also sought for this operation. Permanent stean
nozzles have been installod in the 36" duot and decontamiration iz eccon+
plished by steaning as long as necessary.

e 4




DQUIFKENT AUD BUILDING CONTALTUATION f
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in deconteningting a cell it has usunslly bosn neeegssry o do~
contomirate the ceoll walls, floer, ceiling, exteriors of process squipmens
and piping end also accessory equirment such as vessel supports, lighting
cornduits, ete. Some of this has been touched on in Hhe diccussioen rrovicusly,
wa shall new go into more dstail,

The coll walls and ceiling are of ctnerete covered with aeid proof
paint (Ucilon) and the flooring im also comerots covered with sheet lead.
Vessel supports are largely of opdinary steel construction while elsctrieal
conduils are now of stainlessg cheel construction.

_ Bren after the interiors of process equiprent and piping have
been decontaminated intensively, a relatively high radistion background exists
in tho colls due to escaped radicactive materials provessed within the ape
oaratus. However, the radiation lovel is now low enough so that sufficient
time is available to install o specially built fire-hoss stand in labyrinth
compesing the cell doorway. This hose can bo aimsd at almogt any portion of
the call and i%s position is changed periodically in ordsr o wash as much
of tho cell as possibls. This method is suscessful in reducing radicactive
lovels considsrably. The water dcllecting im the cell sump is jetted to W-1l
g3 long as it conbains much radicactivity. Uhen tho amount of radioactivity
beiag Laken up by the water becomes very small, a portabls pup is moved into
‘the cell passageway and the water is then pumped fron the suwap to a building
floor drain which empties directly imto the settling basin which in turn
discharges imbo Uhite Oak Cresk im such o fashion thmt rudicactivity tolerance
levols set up for the croek are never axccedsds This allows the rats of hosing
to be greatly inercased and also remcves a burden from thal portion of the tapk
farm which treats wustes in order to male them safe for disposal into the cresie

In order to ctill further decontenimte the coll, the following is
also dors. A smnd blasting machine is used to cover with e thin blankes of
fins mesh sodium carbomAte every exposed surfece in the cell. Hth all the
procoss vessels empty at this stage, all the stean jets exnd spargers are
turned on to £ill the cell with steam. Sincs this has 4o be dope with the
cell venbdilation system not opersting, it is used after all previcus methods
have been tried and thé amounts of radicactive matorial to be romoved are
relatively small. If this method im tricd early in the docontamimmtion _
procodure, airborne radicactivity excseds by many times the tolerence lewels
st up by namacement for heslth reasons. The csll is allowed o stean for a
period of several hours after whioh it is hosed dovm with wator which is dise
posod of in the manner described previouslys This procodurs, aleng with
those earlier discussed, are repeatedly ussd until the radiation lovel in the
cell is reduced sufficimtly for ono to remain im the csll for a short pericd
of tims par daye.

Depontaxminaticn is a oostly procedure because it is a tims cone
suning oporation involwing use of considerable quantitios of chemicels nob
to zentlon repair work eften necessitated bocause of unavoidable domags done

‘whila in the process of decontamination.
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Dapontamirntion of Cell B

Generally ppesking, Cell B is deconioninsted in much the seme way
as Coll As Illenes, only a dbricf ocutline of tho decontamination of the interiare
of thu process cquipment will be presenied heres

_ The larger sized process tomks are trocted oe follows. 300 nitris
acid is added to A9 (Cell 4) fryom which it is jobbod to Bl-DB-B8-B10 in
succession with heating in each ome of the vessels for a short periof of tima.
From D10 the acid is jotbed to A6 where it is newtralized und disposed of as
described provicusly. Alternat® cyclos of nitrie ncid, soditm carbonate and
fluvosilicato are used as roguireds Cycles may vary from 50 Yo 100 1ds,.

One liter of decontominating solubion (mitrie, carbormts, ctcs)
is added to B7? rest well, sueked intd B7 movabis pipatte and directed ints
B17 hrotgh a funnel on the zplden horseshoss Ancther liter of solution is
added Yo B8 rest well, suoked into B8 movable pipstte and diyected to B1T7
through a fumnel on the yolden horseshocs It is sucked out of Bl7 with B7
Pipette and edded bo vgssel B2G through another funnel in the golden horse-
shoes From B26 1t is sucked into vessel B27 goinz through the sintered glass
£ilter dlsc loonted in lead Cell IV. From B27 it is forced to B12 with air
pressure. Either B7 or B8 iz used to move ths ligquid £rom Bl2 ¢o the upper
discharge fuphel from whers it flous into the movable fummel rack vhere it
is dirscted to Bl9.

Statlonary pipettos B2, B9, Bil are deconbteminated with stoam.
4 speciel piping arrangement hns been provided tehind pansiboard 48 for this
PUrpoes.

Decontamiration of ths extericrs of the vossels, kesessory equipe
ment znd the eell in gomsral has been discussed provicusly.

It must be keopt in mind that othor matorinls bepidas those menw
tioned can be used for decontaminetion. Soms of these triod have been
cxalates, citretes, soap, HCI, feS0,3 the only criterlon being that more
zoed than hayn be done, fe, that ons doos not dlssolvs or corrode badly
whatever is being decontaminatods

Decontamination of Lead Cubicies

This has been discussed in another rortien of the manunl sb no
. further mention of it will bs mnbe hero.

Uiscallancous Docontaminabion

Buring intensive oporations, quite frequensly the building floore
will becomebadly contuminated fram microscopic amounts of radlosciive meterinls
inedvertontly gotten onm the floor. If thie condition is not discoverod ime-
mediately, it will spread rapidly throughout the building on the shoes of
persomnel. Someone carrying above tolersncs cnounts of radicnctivity on his
kapds will literally contamirate sverything ho touches. .
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- Bueh a4 cordition is bad from 2 heplil standpoint and after its
dimzcovery imnediate oorrective measurés aro undertokone The firsh thing
that is done is to detormins the oxtont of the contamination snd isolate
the parts affectsd by vosting simmpe This is domo 2 avoid further sproad
of the combaminating matexrials.

The choice of decontamlnation meihiod depands on the type of
purface which is comtamimateds, If om & conorete floor (mosh eormon conw
dition of building conbamination) the area affeoted is atiacked with somp
and wmter using o mop and/or brush. This is the preferved methed since it
is usually effective in removing contaxingiion without damaging the paint
job on the floor. Occagionally, stronger deconmbamimating apgents have to
b used but this is discowrnged exceopt as a lnst resort simes this domages
the paint which lsaves the soncrete Open t0 atback by the acide The action
of acid leaves the comcrets porous and whon & porous surface gobts conbtamie
nated, the contomination has o be raméved by rengving the eurfuce to the
depth offeoted. This is sostly both from a staudpoint of removing the old
floor and also insballing a new onde

If a wood surface hes a good ecading of paint {zoid resistant
preferrably) any comtamination can be removed with soap and wator or other
mild chenionls. Once the radicmctive natsrial lms penetrated into the woed,
the only course of actiun is to roplace the woode :

lend surfaces can wpually bs deconbuminated by sernbbing with
goap and waber thouzh dilute acid is vory effcotive in exiremo cases. Thls
agzain is a last resord because It dissolves the surface of the mmtal.

_ Stéel equ:«.p‘nent is decontaminated by first trylng soap, water

' and scrubbing then using increasingly stron;er chemical agents unbil doconw
tamination is offected (Lec«s NaplOz, NaOH, I—B}Og BO1, 0,S0,, etee)s 4B
sometirss heppens, nothing geens able to remove contmnab:.om In such
instances, the part affected is removed and sct aside im an isolatad avea
mmtil the radioastive materlals can decay to safe levels., ihwen evam this
latbter mothod is ineffective or undesirable, the pard contaminated is
simply buricd for all time in & special burial sroumd provided for dise
pasing of radicactive rmterials.

: For decontemination of smell portable pieces of squipment, o
stainless steel drumd have been st up in the deconbamination rotme The
decontamination room is a special room tith acid proof brick forming ths
flocr and also the wvalls +0 a height of four fegb. Thim room Is separately
wventilated by a cshower vhich exhausts the ailr of the decontaminastion poom
through the roof of 708-D.




PQUIFHENT AiD BUILDING CONTAMINATION P
‘ sape 8 =

The stainless steel drume have & drain line t0 the gomer and
also have permnently instolied air, weter snd steam limes into them.
Small articles, as hot glassware, hot tools, product censs, in fack Ny e
thing not too large for the drums are placed thereine Décontamination is
accomplished by £illing drum with whatever egent 13 o be used for deconw
Tanination. The air or stean gparger aro used ab me's discretion amd the
decontaminebing sclukion can bo changed easily by mesns of the drein valve
nentioned previously. The solution used for decontaminabtion depende wpon
the chemical properties of ¢he article to be decontaminated. Agents suth
as earbonatos, phosphates, citrate, oxalatos, ¢tte., twhich oro knovm to
forn complexes with somg fission products are trisd first thoush it ib
usually diffieult to predich just how successful any dosconteninating
agent will be prior o its uses

Dicposal of ot Articles

As rentioned previocusly, somebimes hot articles have o be dige
poesed of by removal to the burial ground. The diseussion which follows
hoids trve for anything of a radiocnctive neture which has to be disposed
of whether it bo a piere of equipment which caunot be deconteminsted or

. vhother it be trash conteminated with radiscactive material as a rosult of
processing going ox in the arsas Spocially painted bright red trash cans
with the word "HOT® painted in whito om the 1id are used %o collect radio
actively conbteminnted trash. Before anything is put iuto these cans they
are uvsually lincd wivh a speclul type of absordent paper widely used in
the arca. Haintonfince emptiss thoge oane on a regular schoduls exoepd in
special cases. If o can reads more than 100 mr/hr at 1 foob but less than
500 mr/hr st 1 Poot, maintensnce is called on an emsrgency order €0 empty
the trash tans immediately. ot cans whioch read over 500 mr/hr at 1 foob
are also disposed of om an emer;ency order, only in this case a reprasentative
of Ueelth Fhysics goes along with meintenmance $o the buriel crownd Lo infure
that the radiocactive material is disposed of in a sefc manner. Contaminated
objects oo large for tho trash can or of an aswkdard shape are disposed of
to the burial rounds in wooden crates made for that purposc.
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. SPECIAL TECHHIGUES

Siug Hendliap

Slugs are lomded into a ppocial carrier holding 26 siugs (see
dratwings OL-706D~211, 212 & 235) wmder 9 feet of water in the -camel of the
105 arene This operation 45 dome with a spaeial pedr of Yongs approximetely
I0 feet in length. The dlamters of the slugs arc checked before loading
into tho carrisyr %0 insursc none beilng oversize ead thoreby sticking i the
carrier. Wnen the carrier has been f1lled with rodicactive slugs from the
pile, the cover of the carrier is replmced, still under 9 feet of water.
ond vhe carrior is then hoisted out of the camals A survey of the cavrier
for radiation is made by 105 supervision and the cayrisr Ioaded on & Hruck
for delivery 4o 706«De ‘

Tho carrier is so dosigned that clugs are discharged imtividually
when the carrier is being emptieds Tho carrier ig positionsd on the »oef of
Coll A over the loanding cimbte Go tho disselver snd the carvier ig cmplied by
operators performing tho slug dropping from & distanes of 10-12 feets (Seo
drawings mentioned tefore)s A tontact microphone instailed on the dissolver
in the cell tells ono when & slug has roached the dissolver. The wnloading
of the carrier is done slowly smouzh zo that slug has reached the dissolver
befors the ne=t onoc is droppeds This io dome to eliminste any chanes of the
dcading tube bosoming jummed with hot siugs which would create a serious

‘ radiation mazarde Uhen the cerrier appears onoty, it is oheeksd with a
"Gubic Pic” before the carrier is prepared for return to the 05 ersa.

If any clug has stuek in the corpise it will Do distovered at this
point by tho oxcessivo radiation pressuts Thon n jamed slug is discovered
in the carrier, gpecisl moasures need to be talten cithor i 706<D or the 105
canlal to correot the situations preferradbly ah the 105 tanal areas Howswed,
I dquring the wmloading, o slug haa dropped a pars of the way oub of the
carrier and thon Jammsd, only onp oourse of nctionm is possibla. e iz to
remove the top of the earrier and 4o forde tho jamed siwg oub of the ecarriey
remmllye & 27 to 8/8" steol rod, spproximatoly 8! iomg, bent oy right angles
about & foot from ome end plus = nirror arrangeusnt gnebles cmo to de the Job
with & ninimm of cxposire. Under cerdain ¢ircumstences, one uses a stwreighd
:;gi and 2o nmirrors bubt the alicwabls time using the labtbes method is comsidernbly




| Semplizn

Blizter Sampler {See Drawing #5T-1) : .

The sempler consists of an air job dssigned o circulats solubion
frem the tank to bo sampled Yrousk a zlass sanple cup and beck 46 the tenlk.
$he onbire aspembly is surrcunded by lead to roduce the radiation hazard.
Datalls of the sempler ere showm in Drawing 0. GAP CL~708D-170D.

Equirnent required for obtaining a sample consiste of the sanpis
cup oxd stainless stecl whsher as shovm in the skoteh, tongs and ¢lip for
inserting ths sample oup, & lead chrrier and corriey stand, rubber ploves
and Eraf't absorbeut paper for covering the £loor around the sAmiing arca.

The labeled glass sampls cup, with & rubber gasket arcund the 1ip, is plaged

. In the stainleas steel wmsher. The washor and cup are placsd on {he long
prongs of the cllp and secured with the short prongs. The sir Jot is turmed
on, e dlister door opened and the olip helding the sample, cup and washes,
insertved into the blisters The zhort prougs on the upper face of the wasghey
dre released by compressing vhe spring on ollp with the handle of <he sampls
songse ith e use of tne ton;s, the sample cup is moved in undor the air
Jot assembly end is dravm into place by the suction Irom the Jjok. ith the
Jet oysten closed, solution starts to cirsuviaste from the Lol through the
sample cyp and back to the tank. The upper proags of the clip, having beem
provicusly rclsased, are withdramm only suffitientiy &0 %aey may be raine-
corted cn top of the flange of the ndjustable sleeve, while the Zowrer, long
prongs of the clip remain at all times wnderneath the stninlcss 83eel washer.
Thls, in coss of a break in vacuum duo o failure of %he air jot, she sempls
cup would bo held in pisse bobwesn the lower prongs under thoe stainless gtoel
washer and the upper prongs on top of tme cloeve flanges The sample tongs are
remeved from the ¢lip and the blister door closed, The solubisa in alliomed %o
sirculate for a nindmm of fiftecn minutes.

: To rexove the semple, the air et is ieft om and the sample tangs
are reingeried into the clips By conpressing the spring on the cilp with
the tongs, the shord, upper prongs are roleased Trom The sleave £iango.
Suctlon frem the cdy jet will hold the glass sanple cuwp in plate sven
thougl the clip is relensed. Hence, it is pecessary to pry the ziuss cup
from the flenge, using the short, apper prougs of the ¢lip. Onee tho yubbsy
%0 pubbor conmection botween tho glass sample cup #ad she siocevs flauge is
breken, the glass cup will Pall down into the steinless steel washar which
is held in placo directly underncath the gless cup by the lowe? prongs of <he
¢iip. Then the ziass cup containing tha solution zample has bDesn forced from
the sleove flanze and is resting in tihe washor, the upper pronzs of tho clip
aro elamped om top of the washer o Preveat vhs sa.ple cup from sliding of?
the loweor pronmgs. The semple 1s removed frem the blistsr and plaged in the
lead carriers By corpressing whe spring on the clip with the wonoss the
uppey prougs of the clip are relsased Iyrem Sho washere Tho 6lip andé tHongs
gre removed, leaving the samplo and stainless stesl washsr %n Tho carviers

The sample carrior with the sample iz surveyed by & Healih Physios ran end
I3 Then takén o the south h S~igboratory. A caupleo cheet showing dobs,
volume of solution, saiple cods mumber, obce., i3 Suwrned over o o chominh
o analyzes vhe samploe
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Pollowing is the 1list of volumss required for varicus sempiess:

Sexole Volums Samnls Voiure
A 08 co 8P 0.6 [+3 o
O¥EA 1.2 iy Qe5
S IALY 1.2 WFo 0.8
&m ) 26 Rinse 06
8Cw +8

Uost semples require 0.6 oc for analysis. Very hot samples obwdined
from Cell B, particulavly the 6P sample, should contfin not more than 0.8 oo
of sqlution beeause of the radiction mzards It iz Inportent Yhet the extraction
wasto samples, 8 WMA and 6WMA, be preater than 1.0 ¢c in volums betause the
chemists require at least 1.0 cc of solution for an accurate analysiss

Dip Samples (See Lrawing #5T-2)

. Dip somples are takem on very highly radioactive colutions end

contain only 0.1 t0 0.2 ce of solution. At presant, the 17P and 177 Hol
‘ samples are the cnly two teken by the dip method. Howover, if NoGeRsary,

other hob solubions in Cell B can be sampled by the dip method via the

Tigquid 2evel probes. Dip samplers can be of cither the bucket or the

capiliary type, though the bucket type is favorsd in omrrent operntions,

Tho manog are salf explanatory, howover, rofercucg to dteringe

will sive further information regzarding the gemplorg.

Because of the high levals of radiation amcountersd, a Iealth Phygiecs
reprezsentetive should bs present during the sompling operation. To localize
any spills or oscape of radicactive material, absorbent "Ximpak" paper is
gpyead on the floor in the imedigte viecinity of ¥he B17 proba. An empty "hot®
trash can lined with "Rinpak® is located conveniemtly for disposal of any Gone
tamination,

In order to take a sample, the olscivic durrent %o the probes and
indicator light is switched 6ff and the probe is raissd so thsb its lowor end
- is opposite the &nrll coor in ths lead shiclding around the probod {Thin

latter is ustaily done with the dser in the open position so Wha® ths end of
ths probe can be seen cohing into view)e A plecs of cardbomrd or stitf paper
is vhen laid over the top of the ole through which thé probe enters the cell
in order to prevont eny extraneous matter from dvopping into the cell md
possibly inte the vessel from which @ samplc is $0 be drawn. The asdembled
dip type sapler is them attached ¢o the cnd of the probe uasing a leng pair
of laboratory forceps. The eletiric cur@ent is8 switched back tr end the prove
carofully lowered back into the coll until e panolbosrd light flashes oy ige-
dicating the prode has reached the liquid levele Befors igwering thoe probe

. Into the coll, it is osrefully noted how much below the point where the light
£lashes oxm, the probe hes to be lowored in order for the smple ¢o be cbtained.
The probe iz lowered tho additicanl distonee very carefully ot which poind
the sampler £ills with =oludtion from the vsssel.
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Since the samplers of cither type (bucket or ocapillary) are usually
of zlass construction, care must be taken nob to lowsr Hhs probe too far since
hig would crush the glass sampley against the bottom of the vessel. Also
lowering the probe $oo far would put an undng amount of contaminnbion ca the
vubside of the samplor and on the probe itgelf. '

Tho olsciris current to the probs ia now switehed OFF snd the probe
raiged out of the coll azmin. If the capillary type sample I5 used, this has
to be done very earefully %o prevent the loss of the minuts amount of samplae
Howaver, with either type of sempler any siight jerring or Jerking mey cause
the sanplo 4o be losts Waen 4he smopler comes into view, Wie piece of carde
board or sHiff paper 1s replaced over the hole where the probe enters the cell
end the dip type samploy is romoved with a long pair of leboratory {orcepss
The sempler is placed in a 16 ml conieal centzifugs tube osontained in a lcad
‘pemple ecarrier. During the removal of the sanpler from bthe probe it is wiss
%a wear hodvy Ilabornbory type rubber zlovss whick provide a chield for the
high congentration of soft bets rodintion associatsd with the sanplee Rubber
zloves will elso help kesp ons from receiving a possible hand sontanination

. duying the removal of tho sampise .

‘A Health Physics representative makes a survey of the sample for
radiation aftor which the sample nlong with a sample sheet glving perbtimemt
information is delivaercd Yo the lnboratory for analysis.
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Heutralization

The neutralization process which was deseribed in othor ssolions of
this marual roquires cerdain precautions which aye worth reviewing.

One of tho zrentost sourcas of troutle expericmced in this process
was the comtamixation of Call A and the offmgas duct due to the loss of
vacuw iu the noutralizer A6, dwring neutralization of nolel wastese This
wes caueed by the operator's inability 4o determine whother AB wms wnder
vacun or pressure dwringz noutralization since AS is nob a clased vessel
and the resulbing readings on the A5 pressureevaguin manomster is almays
neglizible.

Sines the AS offwgas line is memifolded with the Al off-pas ling
o the 205 stack,; ib is not possible to open the A5 off«zas valve cumpletely
to obtain maximum vacuum during noutralization while slugs aro being dis-
gsealved in Al withoub creating a pressure in Al. To obtain adequate vacum
in both vessels wails a &issolving end a nsutralization is carried out, the
A5 vent valve must be go reguinded that the wvocuwm in Al is kept alb approxiw
mabely 4" throughout the ueubtralizabion. The rabe of gas evolution mmst be
kept low by jobbing ihe motal waste into AS with & smadl (CL #2) Jeb, All-45
DB o AB~A5. The lmrgs {CGL #1) Job All=abA is to bo used only in an amergenoy.

‘ Tho metal waste mush almmys be jobted into the carbophosphate soluw
tiche Tho roverse precedure, vhich used only in emergency eases, resulis in
axcessive foaming of a precipitate which will not dissolve then azitated and
can conesivebly plug up the Jjet to =8, the wmste storage benke




Jebting and Deconting

During the first soveral runs, a great deal of diffienity wms
causad by inefficient methods of jeb ope*a-bion and improper desim of
transfer lines which resulbed in building sir contemination end back-up
of zetivity from the ¢ell to the cperating arcse

These ditficulbies have been cntirely climinated by redeszgnn
in? some of the wansfer lines and by developing techaiques in jet
dparatiop which have led. to setting up the following atandasd practices
for jet operation and :.nstauafsion.

(1) CL J8 jobs bave boen proven to be t06 small, oo slom, amd
in genoral, impractical im ouwr process. Now Jjotes of this type should never
be installed ag process equipment.

(2) 7To provent activity frem backing up through ateam lines <o
the pemel boards, tho manifolding of job dischayze linas mush be avolded
wnless it is absolutely impossible t0 do 20 and it is reascnably cortain
that the me.nifom is so designed thet 2o solution can back wp.

(8} CL#1 jots mmst bo operated &b approximately COF pressura
while the CL {2 and /5 jots must be ab full pressure (90-120f) Cor meweimm
efficlenoy.

(4) Tho temperatiure of the solution should be 40°C or below )
before transfer is starbeds

(6) e Jefbing procediye for cumplote Lransfers follows:
a) Cpam jot vent valve.

b) Turn o2 steam sicwly, blow dovn header for
gevaral seconds to romove lodse corrosion
in steam plpae

&) Closs vent walve slowly. A8 the gauged
presswre inersased, adjust stéam to desived
Prossure.

d) ihen the manoemoter off ng Bazanca indicates
thet transfer is complots, permit the jedt o
oporate for about 15 sore secdnds before .
furning off the svean to the jet to t¥ansfer
oyt & heel that nay nob be racoraed on the
minometor or Ring Balonco.

e) After the pressure has droppod t0_zoro, open
the vent woive. Zesp tho valve open for §0
seconds and thon close it. Opening the vont
valve before 4ho pressure £alis 49 zero will
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cause conbamination o rush cub through the
vent with the sheams Complete elinmination
of vemting may yesult in the Potrmation of a
vacinm in the steam lins and consequont
“back-up of astivity into the operating arsa.

(6) The prob'ess of decantetion is essenbially the same as that of
complete transfor. with theme modifications end additlonse

a) The liquid lovel bubblors which are kept on
at a 8low rate Guring settling rmest remin
at the same rate during decmntation.

b) The vacuum on the vessel frem which the
maberial is dscanted, must be malntained ab
approximately 1" ‘o prevent agitation of the
precipitate by flustuation of the vacuums

¢} Tho steam 40 the jot must be turned off whem
the 1iguid level is slightly higher than the
desired lewel. This must be done with
accuraey Tmen the desired level is lows
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Blecironic Instinments

Gencyal

Various alectronic instruments have been installsd throughout the
working aren for the pwrpose of measuring radiction levols at selected spots.
The instruments have bsen strategically placed 8o as to give the individual
an overall pioture of the radintion levels of the building. The types of
instrumends with brief deseripbions are listed beolow.

Integrans

The intogron measures cumulative radiation with full scale de=
flection of the instrument set at 100 myr/hr. Tho ingtrument is rocharged
elther with the cumlation of 100 mr, or with the passing of an B-hour time
intervel vhich ever ogeurs £irst. Micromax recorders for the variots integrons
are located oz Pancl Board #7 at tho north end of the 3rd level. Under the
assuption of 100 mr/38 hr as a tolersnce dosage, tolerance slopes are drawn
on each of the recorders. The building is equipped with five integrous
located in the following poaitiong:

1) Panel Board #1 (20d level east side Cell A)

2) Test Side Coll B (2nd level)

3) North end of 3rd level,

4) South end of %rd levael.

5) Southwast Corner Coll & (Ist lovel)

Lonitrens )

The nonitrons differ from the integrons in timt they measure
radiation levels directly. Tho instriment is squipped with two scales
reading from 0«25 m¥ and 25125 mr tespectively. The buzser %ype alarm
denotes & higher reading than 12.5 mr/hr which is plant tolerance based
on an 8 how day.

Micromax recorders for the various wonitrons are located on
Paval Board {77 at the north ond of 8rd lovel. The instruments are located
st the following positionse

1) west Side Coll 3B {2ng level)

2) East Side Cell B (2dd level)

3) Passagewny to Coll A.

daininiie’
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5 Passazewy to Cell B.
5) Eguipment Dogcnmtantinntion -~ Room #35.
6) North ot leborabory.
7) South Hob Laboratorys
Scbopus

Low range instruments, commonly knowm ag friskers, for the purposs
of dotecting radioactive particles on porsommel are locatad in the Tash Room
and Wopitoring Rooms Each persom, upon the completion of a work peried, is
required fo walk through the nest of friskers in Wash Roon for the purpose
stated above, and if any activity is found to be pressnt, the olothing is
dispoged of In Rogm 8. Radiation a5 low us 2 mr at 4he wire gusrd on the
friskers can be detected and is indicated by the ringing of bellse
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Periswggs

any steps in the processg require very ¢lode visual observation in
order to successfully carry out & run to ccmpletion. Due to the tremendous
emount of shielding that 18 required in this typs of work it becomes imperative
to resort t0 the use of periscopos a3 a meems af mmung the above requiro=
nent., This is especially true of the operstions in Cell B due to the: tremen~
Sously reduced volume of tho charzn and the vory idtricats equipment involved.

Tvra types of swopos are now being utilised, nmnely; the spacific
viewer and tho overall vicwer. Ths atter has the distinct adwantape of s
larger area of vision due to & larger mirrer slectrically operated to proﬁuea
an angle of vision of approximately 160°,

_ Listed below are the various viewors giﬂng thelr locntions, procesa
equipnent o vicw, and the diysction of the vigwing s‘bgﬁon.'

Spesific Visuers
Loecation Prooess Equipment to View Direstion
BT A2 B12, 817 ' Horizental
BN Bl - Funnel Rack Borigontal
BN G2 Cons in Carrier Vertically Do
B J2 B19 Assembly Vertically Dovm
B izt Lovel Glassware (Colls 1, 2, S, & 4) Vertically Dowa
Overall Viewors

Due o the large engle of wvision, the oubire equipment in Cells A &
B ean be viewed from ons or more of the forr cverall viswvers located at the

foliowing places:

3 &7 (2nd 1avel)
BT (2nd level)
5) BT (208 level)
4) 87 {1st level)

g
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o
 IntersCommumication System

As a medimn of commmicating with porsonnsl in various parts of
the building an intez-commmication systom is usod with receiving and
 bransmitting baxes located at the positions shown belowe. Each member of
the dspartmont i5 assigned 2 code ring. -

1) Selutian lake-up Room #16

2) Panel Doards (1, 2, 4A and Cubicls)

3} Officos #12, 21, 22, 23, 25, 26, 31 and 32)
Viash Room 8

Haintonants and upkesp of the inwtsrooms are the responsibility
of the Ivstrument Dypartmentie

,-;
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o a ;gaus-bml insznmzéues

A8 in any chemical opermting planh, many of the more cormon types
of inatrumonts are nccessary for coatrolling various conditions tirowmhout
the process. Although somg of these instruncnts are only indicating, meny
of them are indicating and recordinge. In gemopal, manometers are used for
indicating liquid lewvols, specific gravitics and prespvure differemtials;
however, rocording ring balarces aro cmployed in sems of ‘the steps where the
success of the operntion is dependent upen the maintensnce of the proper
levels, gravities and presswress Recording micromexes are in genoral used
for measuting tetperatures. -

The description, use and mrber oi‘ tho varicus instruments are
listod below according to the panel beard an which they are located and the
nmber of the ingtrunent on the borrde

Panel Board I‘,gi._

1) Ring balance. Iiquid lovel and spooific gravity for Tank Al.
Reoads O"-48" of water ligquid lawel and specific gravity of
14042454

2) L & I modal ™S" iiicromax temberature recorder. 0%160°C I.C.
couplese Selector Sritch for following tomperatures:
: 8. Tauxl AY |
. . be Pips A2 to AZ
ce A2 exit cooling Hp0

de Tank AS
os Pipe A4 o W1l

8) Taylor Dial Thermometor for Oell A temperature. Stem well
: installed in Cell A intake duct just before it emters laby-
2inth. 0°-110°Fo i

4) 4" lodel GP=8 single tube draf® pauge for Cell A. Reads
0"~2" 1,0 using meriam red oil. Specific-gravity - 0827

5) Rinz Balenos Retorder for Al to Csll pressure. Reads & 10°
1,0,

6) 12% lodel A=275 FF leriam raised well nmancroter measuring
prossuys botweon A2 and Cell 4. Hoads 3 1g? 330 using
Reriam 73 fluid.

7) 16" lLndel A-275 FF lioriom raised woll mamometers lensures
: pz'essm'e differontial across Ade Rends & 24" Hy0 using
llerian 7’5 £luid,

8) Sechutte & Koertin‘g Universal Rotemotsr, sise 6. llcasuring
£low fron 133 to Aé.

9) 12" Zodel A-275 liorian raised well matomctor measuring
pressure differcnse betwsen A5 end Cell A. Reads i 18"
Ho0 using 73 £luid,
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10) Victoresn Integron for messuring radistion at centst of
panel boarde Ronge - 0 - 300 mr. :

11} Ring Balancs. Liquid level and speeific gravity for
tank AS. Rends 0"w72" Hp0 ligquid level and specifio
gravity of 1.0=2.5. _ '

12) L & U lpdel “SP Micromax Temperature Indicateor. 12 poimt
seloctor switch with témperature range 09-1600C I.C.
couples. Records follcring temperatires?: '

Be Plpo Al jacket discherps
cs Gas pips A4 to 206 stack
de Pipe M1 Yo 4D

0e Job AS5-ABA

fo Jot A5~A58

g Al solubion

15) Ring Balemes. Liquid lével and specific gravity of tamk
AB. O"=84" HpO liquid level and 1.0-2.5 specific gravity.

‘ 14) 12¥ lodel A«275 FF Meriam raised woll manometer measutring .
pressure botwecn AS nnd Coll A. Reads $ 18" HoO using {8
fluida

13) L & U Model "S" lileromax Temperaturs Ilndicator with 13
point selector switeh nmeasuring temperatures 0°-150°C 1.0
couples. lcaswres folloring bemporatures: '

ae¢ Tank AG
be Jot AGeAS
ce dot AS-ABDA

Panel Board ;5

1) Loud speaker for contact mils. Al sluz chute and A9
sitator.

2) Slug comter (Productien Instrumont Coe)e

3) Isterline -Ansus Recorder. Used to record number of siugs
: dro;;ped o Ade |
4) 12" Liodel A-275 T Lierism raised woll manometer measuring
pressure between All & Cell A. Reads & 18° Hy0 using
teriam 3 £luid.

. 5) Liorien Libdel A=953 inclined manomsters Specific gravity
: for Tank All, Reads &4"-8" of Hy0.

6) Uoriam lodsl A«275 FF 12" Standard Wsll llanameter. Liquid
Jgvel for tank All. Reads 0«=1657 H20 using merouwrys




TUSTREINTATION - Industrinl Instauments Syl

. | Pago 7
7)
8)
9)
10)

() 11)

12)
13}
14}
15)
18)

7)

. 18)

L & T fiode) "S" Micromaxz Tempersture Indicator. 12 Poing
Selector Switeh 0°-100°C I.C. couples. It is used to
measure the following temperaturss:

2. Temperature tank A8

bs dJobt AB-AB

ce Temperature tank A9

do Tonmporature tank AS

e. dJet AS-ABDA ’

fo Job AS-ASDB

ge Temperature tanl A-1l
Leriem Lodel A-276 IF 12" Standard Well lManometor liquid
lovel for tank A8. Reouds 0-165" of 820 vsing morsurys

Lozt an Hodel A-853 inelined lUanometers Special gravity
for tank A8. Reads 4"-8" Hs0, '

Leriam Lodsl A=-275 FF 127 raiscd well manometcrs llcasures
pressuro between A8 and Cell A. Remds & 18" HpO using
Ueriam 73 fluid. - <

A9 Agita‘bor Amnoters 025 &aps8e )

A9 Agitator Control Switch. Allen<Bradley type 2 HA.
Meriam ticdel A-275 FF 12" raised well manometer. Deasures
pressure between A9 and Cell A. Remds _3; 18" Ho0 using
Morian 3 fluid. A

Uerianm licdel A-275 FF 12" lianometer - Standard 7ell. Hoo 1
1iquid lovel for tank AS. Reads 0"=165" of Bs0 using mercury.

Horimm lodel A~275 Welle 247 Mamometer. Noe 2 liquid level for

tank A9. Reads O"=24" of Hy0 using lieriem #1 fluld.

Horiam Hodoel A«95S inclinmed Manometer. Specific gravity for
tank ASe Reads 4”“8" of Hgﬁ.

L & U Lipdel 78" Uicromae Temporature Indicater. 12 point
selector switche 0°~150°C I.Ce. couples. lieasures follwowing
tenpsretures:

2. Jot A9=BlA

be Jot AS-BIDD

¢e OCas pipe AIC-ALS

d. Pipe AlG~706D

Herian Liodol A-275 FF 6" Standord \7ell llanomoter. Prossure
botween top of tamk AlS and Celi A. Reads O"-507 Ho0 using
mereurye .
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19} leriam Model A-275 FF 6" Standard Weoll Manometer. Prossure

20)

between bottom of tank AlS and Cell A, Reads 0-80" of Hy0
using mercuy.

Schutbe & Koertinz Universal Rotometer, size 8. For Plow
of Bo0 to Al¢ acrubbere

Pansl Bcardiﬁ.

1)

2)

4)

Lieriam lodel A-375 BF 12" Standard Well lanometer. Beswump
liguid levels Use leriam §13 fluid. A ,

Leriam liodel A«~275 FF 12" Standard [ell lmnometer. B-gunp
dansity. Use Lioriem cil - specific gravity 0.827.

Nextian Hodsl A=275 FF 12" Standard Weoll Manometer. Besump

‘liquid levele Use Merfam {5 fluide

Ueriam Liodel A-R75 FF 12" Standard Tell Manometer. A
densitys Use lerlam oil - gpecific gravity - 0.837.

' Fansl Board {4a

1)

2)

8)

4)

5)

6)

Meriem liodel A-053 inclined lonamsters Specific gravity of
tenk Bls Roads 478 HyO.

2" lodel GP¢ llerism single tube draf't gauge For ailr flow to
tank Bl spargore Reads 0727 of Hy0 using red oil, specific
gravity 0.827.

lisrian llodsl A-375 V.l 247 Standord Vell Mandmetor. Liquid
level tank Bl. Read 0-72" HyO using lierimm #5 fluld.

Heriam liodel 4~275 FF 127 Raised Well lancmetor. Pressure
differemtial Bl to Cell Bs Read } 18% H,0 using iertem 78
£luid. .

L & H Uodel "R" Miecromax Temperature Indicator. 12 point
seiector switch for folloriny temporatures: :

as« Tank Bl i

De Tank BS

Ce P.’:pe Al2-416

da Jet Bl-Bl0

2o dot B1-B3

Lerien ilodel A~27P W.ll, 24" Standard iTell lianomeber. Liquid
lovel tank B26. Ieads O-24" Hp0 using red oil - specific
gravity 0.927. ’
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8)

10}

)

14)

Herian Hodel A-~275 IF 18" Raised ilell Unnomeber. Spocific
gravity 838 using lerism red oil - specific grav:!.‘oy 0.827.

& Uiodel GP=8 lleriam singler tube draft gaugs for Coll B.
Reads 0"=&" Hg0 using Ueriam red ¢il - spocific gravity 0.827.

Lerian odel ALR75 FT 127 Raised Well lancmotor. Presawms
dlfferendial BL26 %o €81l Be Read & . 318" Ho0 using Joriom #3
Plvid.

Usriom lodel A-B53 inclined Iianomtsr.. Specifiec gravity
tonk B6. Read 4%«8" [0,

2" licdel GP-& lerism single tube draft gauge for air Plawr
Yo tank B6 sparget. Read 0"e2" of H,0 using red 0il of
specific gravidty 0.827.

Marigm Hodel A=276 .M, - 247 Stendard Tell lManameter. ILigquid
levol %emic B6s Read 04727 Op0 vsing lerian #3 £luid.

YVerian Model A-S875 FP 127 Raised Usll Memomster. Presmwre
differontial B6 4o Cell B¢ Read & 187 Hpd using Herdem #3
finide

Heriem liodel A«275 ¥FF 12 Raised eil lnemetsys Pressure
diﬁ‘gren-hal B17 %o Coll B. Read % 18" Ho0 uwsing Heriem #5
£inid.

Pagol Board 48

18)

ie)

i7)

18

10)

wts Suxt Gy

12" llodel A-275 TP Loriam Raisod Tell lanometer. Pressurs
difforential botwesn B2 snd Cell B. Read wncuum of I70%
320 usim ﬁgo

6" liodel 4-270 FF lierian Raised Vell Manometer. DPressurs
differontial bebreen B7 and Coll B: Reads § 45" IO using
narcutyes

3" Madel A-275 T lletist Raized tlell lmmomster.  Pressure
differenticl botween BS and Cell Bs RHeads ¥ 467 Hpl using
merclry.e

6" lodal A-275 TF lleriam Raised Well llanomaber. Pragsure

- differential bebtwoen BB and Cell Be Roads 45” Ho0 using

mereury.

12" Ledel A=275 FF lisriom Raiscd Toll Mancmeter. Prassure
differential betwoen BIl and Cell 3. - Read vacwun of iT0" Hgl
using norcuEYe




INSTRULEITATION - Industrial Instruments A
. ?aga 0 ’

20} loriem Uodsl GP-4 Inolined lanomoter for measuring pipetie
aixr flowe Reads I 1" Hp0 using red oil specific graviiy
0.827. 8" Univorsity Speakers

Panel Board 45

1) 13° llorism Hodel A-275 IT Ralised \ell Hanamober far liquid
, isvel in B10. Reuds 0~55" tmier using Ueriom #3 £lulde

2) Lorian lodel 4278 FF 12" Uanomcter for spociffie graviby of
Bi0. Reeds 0-10% Hs0 using vsd oil spocific gravity 0.827.

3) L & I todel "R Iferomax Temperature Indicotor. 12 poind
soloctor switche. 09-1500C I. €. couwplcn. lipamures following
Tomperatures: R

a. Tanlk D8

bs Tank B0
Ca Jot B3-768B
ds Gell B

‘ 4) 12% lodel A~275 FF Usrian Raised vell Yanumstor. Pressure
jzéfferential B10 %o Cell Be Reads # 187 Hy0 using Ueriam
#3 2ludd, ,
3 .

5) 129 liodel A-275 BF lerism Raised Woll Manometere FPressuye
difforential BS ‘o Coll B. Rends } 18" H,0 using Leriem 3
£luide ‘

8) 13® liodel 4-2%5 Lorimm Standurd Woll lUanomebers Liquid level
of taak B3, Reads 0"=B6" of H,0 using Leribm 5 flutd,

7) 1" lodel @P-Z Ueriam single dubs draft gauge flow Across
orifice to BS sparger. Reads 0%-1" of Hp0 usisz Neriam red
ail « spesific gravity 0.827. '

8) 8" HModel A=95% Special Herdam Inclined llancmotere Specific
gravity for tank B3. Reads 478" HoQe

Panel Board 8
i} L & U lodel "S” licromax Temporature Indicators 12 point
polector switoh. O°P-1509C 1.C. couplen. lleasures tempsraturse
of hsad heater, cons heaber, off a3 and ebove soluticn.

2) Assombly combrols for BI9 heator,

=3

Stz

‘ .




TUSTRILEIZATION = Tndustrial Instrusents T

— i wiy Sulp vhely

. Pags I

12" iaripm Hodel A-875 FF Stendard Uell Lanometer for aiw
flow threough orifiee bo heatey £or Bi%. Reads OMe36T of
HgO using lLarienm 3 £luld.

Assenmbly
Controls for Bl9 cvaporators

12" Uoriam llcdel A-275 FF Raised Woll Mancmeter usihg Meriam £3
filuid. B19 %o Cell pressurs differantials Reads 3 15" Hy0.

27 Nerism liodedl P-4 singlo tube draft gempe for flow ‘rough
orifice offegas B19. Reads 07«27 ¥,0 using Lierimm red oil
specific graviby - 0.827.
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Digsolver AL

Tank Details

OfPwgns Connestions

Condenseor AZ

Details
Supports

Reactor 43
Doteils
Scrubber AL
Dotails

Noubralizer A5

Details
Agitator Assembly

Hold-up Tanit AS

Details
Catch Tanic A8

Detalls
Precipitator AD
Details

Supports
Arrangenent

Condeniser A0

Details
Catch Tapk AL

Dogtails
Condenser Al2

Detaills

APPENDIX

Drogring Lisd

C1=705D~67
CL=708D=21

Ci=706D=58
CL-T708D~191

CL=706D~89
CL-708D~T0

CL=708D=71
CLl706D=329

CL-7085--72
CL=706D-100

CL-706D-102
CL-TOED=-103
CL706Dw177

CL-703D~109
CLw~70ED-100

CL~7QCD-109

s S ey @l ms

Tank Arrangement
Slug Counter

Arvangement

Suppoerts

- Supports

Aprongemant
Liotor Reducer
Iubrication

Supports

Agitator Shafd
Adsembly
hgitator Assembly
Agitator Drive
Assenbly

Supports

Supports,

Ci~7060~103
CL~706Dw168

CL-~706D=-103

CL=706D-194

| CLu706D-191

CL~706D-104
CL=706D--130

CL=706D-193

Clm706D=197
C1~706D--158

O0L=706D=-109

CL~706D=154

Cl=7Q6D~241




APPENDIX « Drewing List

Fago a

Aw

Seruober AlS

Details

Precipitater 51

Details

Pipstte B2

Details
Details

Catch Tank B3

Dotails
Jacket

Procipitator B6

Detatls

Pipottes B7 and BS

Dotails
Dotails
Arrangemend

Pige‘bte B9

Details
Dstnils
Details

Catch Tanic B1O

Datails
Azrangement

Pipobtte Bil
Details

Detnils
Dotatls

Eloctralytlie Cell 312

Dotails

Datealls

umber I Cell
Platinum Dotails
Polystyrene Dstails

£ A tgm, e
Agitobor

CL=70GD=70

CL=706D=110

ED-3T3
EDw374

CL~706D~101

TD-56

CLw708D-110

C1706D=207
CL=706D=-208
CL~708D-2086

CL=7050-217
ED=373
ED=374

CI~706D-112
ED=366

ED-37S
ED-374
CL~708D~237

CL-706D~154
ED-3352
ED=289
CL-708D-1556
CL~7080-3i58

ST QTS anre
Lrsoe f U e

Supports

Supports

Supports

Supports

Supports

Control Towey
Control Tower
Golden Horsssghoo

Sub-dssemblies
Supports

Sub~Agsemblies
Supports

Arranpgeneny-
Cover

Supports
Electrode Gland
Tasrmocouplo

CLw706D=191

CL-708D=241

CL=706D=241

CL~708D=241

CL«706D-268
CL~706D~269
ED=594

CL~706D=218
ED-591

ED=367

CL~706D~218
ED-591

01~7G6D-228
ED-583
CL-~706R«139
ED~-384

Del




APPEIDIX - Drewiar List

Page 3

Holdeup Tank B17

Details
Supports
Supports

Condencseés Bi8

Details
Evaperator B19

Ry Plan

Head Heater

Head Denter
Blevator and Hsater
Blovator Controls
‘Elevabor and Heater
Stand

ED.382
CL~706D-242
ED-390

CL~706D-109

GL=T08D=253
CLw7068D-249
ED-362

CLleTOGDw24Y
GL~706D=248

CL=706D=254

Carrter Dolly Assembly=CLe706Dw24S
Carrier Dolly Details CL~706D~246
Carrior Dolly Comtrol CL~706D«252

Cateh Tank B22

Datails
TMumnel Rack B23

Datails

Yacuunm Pot B24

Dotalils
Head Tank B26

Detailn
Roceiver B27

Dotalls

ED=387

ED=381

EDw378

ED=379

Slug and Product Handiing

Slug Tonge
Sluz Cage
Slug Cazrrior

Slug Gzrricr Dotails
8iug Carrier Uotails

Sluz Counter

Speecial Carricr
Special Carrier
Speclial Carrier

frnmnind Oaoed e 27
£ ‘Tz'v-.l-;d'ﬂw o s e

A

ED-316
CL706D-108
GL=706D~211
C1~7068D=-212
CL~-706D-213
CL-708D»1G5
ED-345
ED=347
TDw345

bont YR T o

colamaiad

Cover plug

Supports

ED=-392
ED-393

CL=»706D~189

Electrie Air Heaber-CLe708D«257

leatsr Brackot
Heater Wiring
Finsl Cone Details
Cono and Coliay

Carrior Guides
Lifting Yoke
Plug Lifs

Support

Support

Support

finzl Cone Dobails
Cono and Collar
Platimm Shsath
for plug

Lead Carxicr
Lifsing Yoks
Mnal Product

Carrier
be ] ky

T AL T
Toing Toke

B i

Cl~7Q6D-265
Ci~706D-358
1272-3A
ED=-296

CLA~706D=-256
Cl»706D=261
CLTO6D250

D«3

1272-34
ED=295

GI~7060-261
ED-275
ED-814

CL=708D-243
CL~T00B~244
CL-7030~35%




APPIIDIX - Drewing list

Pag- S &

Sluz and Product Handling {Cont'd)

Guard for Shipping
Carrier

Procese Piping

Cell A Pipe and Jots
Cell A Pipe Plun
Call & Pipe Sections
Cell A Pipe Sectioms
Cell A Pipe See'bicns
Details Pipes 9, 35

€Im706D-267

CL~708D~114
CLm706D=115
ClT00D=116
GL~706D«117
Clm706D=118

s 88 Cl=T05D=128

Pipc Inslde Cell A ‘banks-sGL-?OGD-ISB
Piping below floor level=Cl«T08D«10

First Flcoor liokswup Area

Details

Axrangement and Piping

Pup Pit
1510 Pad
Exhanat System
lieaauring Rods

Third Floor lalo-up Aren

Datails

Head Tank Plaiforn
Plping

Dotails of T1 and I2

Dotails of 13, T4, T5

Sampling Equimment

Standard Sarpler

Standard Sampler Pipinz

Sampler Shield Liner
‘Standard Samplcr,
dotaile

Sample Container
Test Tube Clamp

Panel Peaxds

PBL Piping
PBl Steel

ED~234

CLe706D=107
CL-70GDwi62
CL~706D=172
CIm706D=157
Cl~706D-136

EDa232
CL~706D-148
CiaTOBD=108
CL~706D-81
CL-708D-%8

CLw706D179

CL706D=131
CLaT08D-180

Gl=706D~182
ED=iB1
ED=384

Clm=708D=119
CL~708D=120

PB: Typical Installabion-CL-T0GD~126

PBS lLrremzemont

CLATOSD=-162

ST

Coll B Piping Flan
081Y B Pipe Plan
Cell B Piping Section
Cbll B Piping Secticm
Call B Piping Sectien
310 Piping

Pipo Inoide Cell B Tank

AGST Line

Debails of il
Detaiis of U2
Details of 14
Datails of 18 and 18
Dotails of 11O

Lead Details of T4
Dotalle of 76 :
Dotails of T7
Dotails of T8 and T9

Capilln»y Samplers
Capillary Sampler.
dedails

i8 1be zample Carrier
15 Idb, soample Carrier
b ihe sample Carrier

TB2 Piping
PB2 Stsel

Ci~706D-271
CL-TO8D-231
CL~708D-232
Clm700D=233
CL~706D-274
ED=367
CLm706D=125
CLmT706Dw8

CL~TOBD73.
CL-706D=74
CL~706D-75
CL708D-75
CL706Dw63

CL-706D~184
CL~-708D-64
0L706D-79
CL~706D-85

Ci~706D-209

CLe706D~210
CL~T06D~187
ED-370

Cl~706D=188

CL~706D-122
CL-705Dw121

PB2 Typical InstallaticneCL=70GD~125




APPERDIX ~ Demwing List

Pazs &

Pagol Roards (Cont'd)

PB&A Arrangeoment
PBas Stuoel

PB4A Typical Instella-

tion

FB5 Axrangement
PBS Stesl

Head Tank Instrumenis

Steel vork

Cl=706D=153
0L~708D-E3Y

CL=708D=150

0L~706D-285
CL-706D-238

OL=T08D-262

P34B Arvanpousnt
FBEB Steel

PBE Aprongement

PBE6 Stocl

For Vogsoals or Pamol Boards, ase iten in quosticn.

UHonorail Layout

leonorail Supports
lionorail Supporis
Eonoraill Swupports

Offwpas Ventilation

Fen House

Blowar House

Blower Housa Piping
Blower House Viging

Fen House Arrangemont

Stack Monitor

Duch and Staek

Coll Ducts

Cell Exhnust

Cell Ixhiaua® Louvers

CL=T06D=24

CL~T00D«183
CL-706D=174
CL~706D=L76

CL=706D-20
CL~T08De275
CL=706D=276
CL=706D-132
CL-706D-58
CLT0GD=LTS
CL~7000~28
CLm708Dw36
Clae708D=583
Cle~706D=175

Procoss Electrical Equirment

Tharmocouples in Cell A CL=70GD»220
Therpscouples in Cell B CL~706D-223

Tharmoccuples to PBL
Thermacouples to FD2
Thermocouples 0 PB4
Thormocouplds ¢o PBS
Therncoscuplcs to P36

Thermoeouple Junction

Box
Stack Licnitor

CL706D=221,
Cl=706D-222
CLl=T06D-224
CL~TOED-225
CL=706D=228

EDw3ul
Cle-706D-173

Call A Chormnels
Coll B Chamnels -

Conerate Ezheast Ducts
Call Alr Cutlnt
Qffwgzas from Cells
Coll to 3tack
0ff-pas o 205
Operating Space
Ventilation

Hood Ventilgtion
Equipments’ Decontomi-
nation Room Exhausb
lakewup Room Exhsust

First Floor Instruments
Seeond Floor Instruments

Third Floor Instruments
Symbols and Details
Uieromas Penel Board
Bi9 air hentor

319 air hestor
Schematic Diagrans
tlicrophono Boz

Siug Counter

- CL-706D2238
CL~7060-186

CLm708D~218

Cl-706D=214

Cl~706D152
CL+706D=195

CL=T08P-17
(Xm7Q0D-58
Cl=708D=277 -
CL-T06D-260
CL4704D-21

Clm706D-80
CLa70ED142

CImT08DET0
Cl=706D~157

CL708D=37
OLe706D28
CLa706D=43

 CL~706D-41

€1m708D=229
CL~706D-268
CL=70GD=257
CLw705D~263
ED=386

CL~706D«165




APPEIDIX - Drawinz List S

‘ rage 6
Cubicles
Stugdy Drawing D=7 Steel Work E-582
Arzangzement E=-582 Stesl Tork E-595
Conorets Pad E-380 Top Pan E-597
lead Brick liovlk B-609
Gells I, and III
Iiqers Bw592 Glass Equipment ED389
Door E~H89 Giassware Wall Supports E-812
Spocific Viewer Houging E-584 Reactor Installation E-511
Lighting E-585 Hood Bupports E-618
Off'-gas Hoods BD-386 Transfer Vepsel Supports-D-Gl8
Reactor locater =612 Ball Joinb Clamp D819
Coll 11 _
Lines E503 lasteloy Valve .57
Door E=580 Valve Handle Ep-361
Lighing E-583 Valve Supports E-80¢
® v
Liper E-696 Piping tnd Glasswars B-B15
Door B-588 Crud Filter A-617
ighting E«5938 Ball Joint Clamp ED=388
Specific Viewer Housing EBE-584 Untt Clamp D=8
Claxp Tengs E-520 Asgembly to Cell IIX EDw398
Services
Qutside Elsctric Linme  CL=708D-2 Steam and Air o Bldge = OL-70ED«il
Transformom CL=706D-5 Drain Pipimg =~ CL=706D~124
Power, £irst f£lcer CL=TOSDwE7. Pipe bolow Ploor lovel  CLe08DwI0
Powor, secand {icer CLa706D~42 Wetor Still Platfom CL-708D=144
Lights, first {loor Cl=706D~38 Folophono Cabls ClmT0607
Pover, third flocr CLe705D=4%  Piping First Floor 01706019
Lights, second {leor CL=706D=39 Piping Sectnd Floor CLA708D-49
Ligats, third flogr - CL-706D-40 Piping Third Flooar CL~706D=60
Electrical Symbols CL=7Q6D=41 Piping, schemmbie CL~706D-51
lotor Viring GLaT05D=44 Pipinz, diagrematic CL=-708D-52
Schematic Wiring Cl=T08D«184  First Floor heating CLaTOBD=45
Csll Lock VWiring CL~706D«266  Second Floor heabing QLTOGD-2S
Cengrator House CL~705D=132 Third Floor heating CLe706D~27
Cenorator CLw?06D=132 Heating, details CLm706D48
. Butlding 706D
Preposed Bldg. CLw»706D0=1 Trusses aand Supports CLe706D=29
First Floor Plan CLm70CDw3 Trussss and Supperbs CLe706D=30
Second Floor Pilan CLe706D12 Trugses and Supports CL=706D=31
Third Floor Pion CL=-70GD=i8 “uilding Secbiong CL~706Dw54




APPEIDIX = Drawing Liast
Page 7

_ Buildine 706D (Cont'd)

nigi=gil,

Praning Plans CL~70GD-22 Building Sgotions CL=706D=55
Framing Plans CL~700D~23 Building Elovation CL-~70GDw86
Framing Sections CL-706D=06 Grading Plans CL~70GD=196
Framing Soctions CL=708D~27 Composite ilap CL~708DwB
Stairmmys. CL~706D=56 Locker Room GL~706D=141
Stairays CL=706D=134 Personal Detontemination
Outslde Stairs CL»706D=200 Roam CL-706D=143
Foundation Plan CL-706D=3 Clothes and Janitor Room=-(L-~706D=145
Sub-Station Foundation CL-706De4 Doors and Roem Finish CLm706D-5T
Foundation Seections CL-70GDw18 Roof Plan CL-708D~62
Anolytieal Lad. CL~706D~15 Roof Gubters B-524
Anchors CL~T00D=14 Zonitor Rool CL~706D=25
. Cell Structure
Cell Plans CL~703D=83 Door plate and burning
Cell Structure CL~706D-84 strips CL~T0GD=32
Coell Struoture CL~706D=85 Inserts and Sleeves
Coll Structure CL~706D=88 (Roof slab) CL=70GD~88
Cell Structure CimT706D=37 Inserts and Sleovos
‘ Cell Foundations CLm706D-18 {Cell A) CL=~706D-89
Cell Structure Inserts  (La70GD-59 Insorts and Sleeves
Concrote Plugs CL-706D=82, {Ce1l B) : CL~T00D=50
Foriscope Sleseves CLa7006D«94 Pipe in Cell Vialls CL~7Q6D=92
Labyrinths CL=706D-95 Concrete yoof Plugs CL-708D=87
iost 7all (Cell B) ED=3725 Cell B Chimmey CL=706D=96
Top of Cell B Cle700D~232 FPalse Floor Cell B Roof CL~T06D-216
Zisecllaneous
Isolatior and . Special lab. Table CL=7086D-77
Concentration ED«245 Special lab. Tabls 0L~706D~082
Jetal Seperation ED-235% - Special labe Tabls CL=706D-140
Cell B Flowsheot ED-380 Special labe Table GL-~700D~161
Cl. nos 2 Steam Jot QL~T0GD=160 Special Sink CL=7060~33
Cle. no. & Steam Jot Cl~70GD=151 Liandrel for Pluz Slooves~Clm706D-60
Cl. noe § Stean Jot CL~706D=159 Tost Plugs ‘ CL~708D=165
Pipe Sloeves CL=T08D-34 Specific Viewer Ilousing CL~706D-215
Linoleun Ingtallation CL-700D-146 Thegmoooupls ells CL-706D-127
Special Plug (Ceil B) CL~700D=235 Canérete Flugs CL=706D-178
Tank and Jacket Cones CL~706D-259 Condeiisate Pots ED=376
Tong Development Study  TDw-855 Tong Develdpment Study TDw693
MOrg'»'us
B1S Supports CL=706D=139 dastslloy Valve Cl=706D=278
' BS5 Supperts CL~708D=242 Semi-ball Joint ED-369
Flowmeter alarm CL=706D=265 Glassware Rack ED=3€0
BB Details CL=706D-240 Glass Reactor ED=350
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Liorgue {Cont'd)

5 inch Centrifuge CL=70(D=135 Centrifuze Drive CL=T706D-17G
5 inch Cen‘tr:«.i‘u"?e CL=70GD-136 Centrifuge Drive CL~706D=171
5 inch Centrifuze CL~706D=137 r’4 Centrifu.ae ED=177=DA
5 inch Centrifuge CL=70GD=138 7, 4 Centrifupe ED=179

5 inch Centrifuge ED=260 A Centrifuze ED~180

B2 & BS Centrifuge CL-706D=168  Adjustable Jet :i1 ED-231

B2 & B15 Centrifurze CL~706D=163 Polarograph ZD-333

B2 & B15 Shimmer. CL-706D=204 Polurograph ED=3534

B2 & Bl5 Arranzenent CL~706D-205
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